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HE Laws of Motion, eſtabliſh'd by Divine 
Wiſdom in the Nature of Things, are, with- 
out doubt, uniformly and univerſally obſerv'd 
throughout every part of the Creation; and 
conſequently, theſe four great Wheels of Fluid Nature, 
which I have undertaken to conſider, viz. Springs, Rain, 
Wind, and Tide; muſt have their conſtant Revolutions 
determip'd by the ſame. Laws, and be, adjuſted and 
carried on, exactly according to Statical Principles. 

But it is equally certain, that No Man can find out 
the Mork that God makeath, from the be inning to the end ; 
nor trace the Order of remote. Cauſes, which lie 
involv'd in endleſs Combinations, to their firſt Ori- 
gin, in the immenſe Regions of Air and Water: where- 
fore, being to treat of theſe Effecti, which are fo well 
known to us, and lie daily expos'd to our Senſes; I 
ſhall not need to amuſe my Reader with Hyporbetical 
Conjectures: grounding my Diſcourſe all the way up- 
on the Things themſelves, or ſuch acknowledg'd Pro- 
perties of em, as are ſufficiently aſcertain d by repea- 


* 


ted Experiment and Obſervation.” _ 3 9 

As firſt, It being allow'd, that the Air gravitates (as 
appears by the Baroſcope) as well as Water; and Expe- 
rience aſſuring us, that Springs, Rain, Wind, and the 
Sea, tend always directly downwards, unleſs ſome exte- 
riour Impediment give em a DefleQion : Hence I 
may concludg, that their common Tendence that way, 
by their own Gravity, muſt be the principal interiour 
Cauſe fof their Generation, or Production; and that 
the Three former may be traced up to their firſt Ori- 
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gin, by following rhe Trac of their conflant Motion 
( downwards) revers'd ; with the fame Certainty, that 

Rivers ate ny upwards) to their feſpet ive Kuntains, 
which fitſt c'd em: Afid whereas the Tide con- 
ſifts of an Inequality of the ea's Surface; however it 
be 7ais d above its natural Lęvel, it muſt be depreſs'd 

again as tflubh, by the Pondefatibn of its 021 Wogtr, 
to compleat its dal Motion. 

But, becanſe all dire Motion muſt terminate at 
laft; And che Circulation 6f cheſe volublr Flaids is per- 
pecval ; - ſome Octet Agent muſt revolve em again 

apwards, Yr wn to their natural Propenſſon: And 
fince we fin a by. Exp Experience, that Light and Heat 
raiſe Water op to the Clouds; and by rari- 
fying or proffer Air, wel it higher into the Sky: 
Hence it may reaſonably be concluded, that the Rays 
of the Sun, by hoiſing em Both aloft, and letting em 


fall down n; produce Springs, Rin, and Wi nd, 
altetnately. f 


© Theſe "Thiee, whoſe Appearances are much fewer 
and leſs perplex d, I have 270555 after a brief man- 
ner, in my fr Treatiſe: a8 4 preliminary to my 
ſeavnd of the Tide; They all, after ſome fort, affecting 
the Ses; But Eſpecially the Wds, which immediately 
flir up its Surges: and more particularly thoſe Winds 
which ade upon the Ocean; ome prrivllically, to op- 
poi te Points at, ſeveral. Sealons; iſt others drive 
its Surface cn, Weſtward : * Whoſe Origin and 
Coorſe 1 have deſcrib'd, in the Cloſe of my firſt Trea- 
tiſe; according to the Hi, Porlcg! Obſervations" of that 
moſt learned $a accurate Meteorolo it, De. Edmund 
Halley, the Sali. an Profeſſor at Oxford. Fs 
Next, concerning the Exteriouf Age which ftir- 
reth up the Sea, and cauſeth the Tide: In regard the 
Diornal Courſe of the 20. comes up ſo cloſe, ar eve- 
Ty /ix Lunar Hour's diſtance; with the Terms of its 
Flood and Ebls, as to e as abſolute a Dependence 
thereon, 
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thereon, as any Effect whatſoever can have on its pro- 
per Cauſe; and this ſo remarkably, That ſuch 4 
Moon makes ſuch a" Tide, is the Navigators common 
Expreflion ; It is ſcarce to be doubted, but that Her 
Influence is chiefly concern'd in the Tidal Affair. 

But whether Her proper Action be co rai/e the Sea's 
Surface above, or depreſs it below its natural Level, ſeems _ 
not ſo eaſy to determine; ſince its Motion, alternate- 
ly p and down, may be alike occaſion'd by Either. 

The Antients generally attributed to the Moon a 
Power of raiſing or ſwelling the Surface of the Ocean, 
after the manner of Boiling Water: whence it was 
called the Aus, or Ebullition of the Sea; which 
they held was at once excited in the Parts directly un- 
der her Meridian, and thoſe, diametrically oppoſite to 
'em: The former by her direct, this by her reflex'd 
Rays. In this Opinion we find Ariſtotle, with all the 
Peripatetic School; Strabo, Pomponius Mela, Pliny, &c. 


This laſt Author pleaſantly calls the Moon, (*) Sydus 


avidum, trabenſque ſecum hauſtu Maria, &c. And Ari- 


fotle's Word, to expreſs theſe Ebullitions, is <p mores 5 


which he ſeems to explicate by z«udTwy apres ; ſaying, 
they do () Commend Lev de th (rnluy, 

When the Copernican Syſteme was reviv'd, many of 
its Favourers endeavour'd to account for the Courſe of 
the Tide from the Motion of the Earth; as, Galilæus, 
Lord Verulam, Mr. Hobbes, and others: But not ſuc- 
ceeding herein; Des Charzes brought in the Moon's Preſ- 
ſure to its Aſſiſtance: () making the Earib's Rotation 
to ſtir up the ambient Air into Motion, and the Moon's 
Interpoſition, between the Inſide of her Orb and the 
Outſide of our Ocean, to compreſs it into a Wind 
within our Hemiſphere ; which Wind, as he (miſta- 
kingly) ſuppoſes, proceeding from the Rotation of the 
Earth to the Eaſtward (the above- named Dr. Halley 
having demonſtrated the contrary ; ) mult carry with 
(Hf. Nat. J. 2 c. 97. (t) Arift. de . (') Prince. Phil. P. 4.5 49. 
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it that Portion of Air, which is incumbent on the 
Eaſt ermoſt part of the Earth, forward to the moſt 
Meſterly Points thereof ( far ſwifter than a Bullet out of 
the Mouth of a Cannon) in twelve buurs ſpace: and the 
Tumour of Water, which it affects, muſt likewiſe ac- 
company it through the ſame Space in the /ame Time. 
Which is inconſiſtent with all Obſervation ; and muſt 
render the Art of Navigation altogether impracticable. 
The Truth is, not only Des Chartes, but moſt other 
Authors who have handled this Subject of the Tide, have 
fall'n under the ſame grand Miſtakes : which are, 

1. That they imagine its proper and primogenial Ten- 
dence to be from Eaſt to Weſt. 

2. That it makes High- water in il Places, here 
and hen the Moon is on the Meridian. 

The quite contrary to both which, is found true by 
the beſt Obſervation ; as I have taken occaſion more 
amply to ſhew throughout my Second Treatiſe. 

Wherein the Reader (I hope to his Satisfaction) will 
find how 1 have endeavour'd to lay ſuch Cauſes of the 
Tide, as are no ways inconſiſtent with the Efe&s them- 
ſelves, or thoſe Phænomena, of which Experience and 
Obſervation has affur'd us: How, after I have trac'd its 
Courſe throughout the Ocean in general, I confine my 
Enquiries to the Atlantic Stem; and ſoon after within 
the Com pas of the European Seas; whence I withdraw 
em to the Britiſh Coaſts; and after all (for clearer In- 
ſpection's ſake) deſcribe the Tides within our Engliſh 
Channels: and have had Recourſe, all the while, to 
Authors of the beſt Repute, and our approved Tide- 
7;bles, for Matter of Fact. | 

This E//ay I have the more willingly ſubmitted to Pub- 
lick View ; that Time and Opportunity might, at leiſure, 
adjuſt miſtoken Circumſtances; and that, by the Aſſi- 
ſtance cf freſh Obſervatien, and Induſtry of Art, the whole 
_ Theory might, at length, be improy'd into a common 
Stock of Uſeful Knowledge. | 
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CHAPTER I. 


Of the Ocean's continual Flux into the Weſt; 
and, of the Cauſe of the Tide; and, how 
it is effected, according to its full Extent. 

Section 1. Of the continual Flax of the Ocean, 
from Eaft ro Wen, cauſed by the Wind ; and, 
that its different Motion Ba the Tide, er 
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| Fo E. C T. I. 
of TY Common Source of Sprin gs, in general; 


and, How they are diverſify'd , by their differen 
| Deſeems thro the Veins of the Barth. 


2 O diſcloſe the Source, and Ori- 
gin of Springs in general, by 
conſidering the Conſtitution of 
a che Matter whereof they con- 
Jer I. A ſiſt, and obſerving the common 
CES Tract of their Motion; ſeein 
they are all compos'd of Elementary Matte 
- is — 144 than Air) — 
mu 


8 . 


I; 


Of the Origin, and 


muſt Gill tend downwards ; and being alſo of 


a thin and fluid Conſtitution, muſt needs in- 
ſinuate themſelves with Eaſe, into the Veins 


and Cavities of the Earth, how crooked and 


perplex'd ſoever; ſo that to return upwards, 
or run Tranfverfly, muſt needs be contrary, or 
beſide their Natural Propenſion; and conſe- 
quently not to be admitted, but in Caſe of 
ſome Obſtacle or Impediment, which may 
Exteriouſly divert their Courſe, againſt their 


Interior Inclination. 


And for Diſtinction's ſake: 1. They are di- 
vided into Day-Springs ; which, either lying. 
near the Surface of the Earth, or finding free 
Paſſages thicher, break forth into the open 
Air, on their own Accord ; while thoſe of 
the Deep are ſunk down ſo low, as to require 
Buckets and Chains to fetch 'em up again. 
Next, they are call'd 2% or Bottom-Springs ; 
inaſmuch as they appear either above the 
Rock, which ſevers the Soil from the Mine, 
or underneath it: Moreover, Top-Springs dif- 
fer from Day-Springs, in that they ſtagnate 
between the Superficies of the Earth and the 
Surface of the Rock, till they be open'd by 
the Miner; and Bottom-Springs, that can be 
let off by Soughs and Trenches, are diſtin- 
guiſh'd from thoſe of the Deep; which, to be 

rain'd by ſuch Means, is either altogether 
impracticable, or abſolutely impoſſible. x 

Next, it is farther obſervable, that all thoſe 
Sorts of Springs proceed originally from the 
fame Source; to wit, Rain and Dews, diftill'd 
from the Clouds : And they are diverſify'd by 
their Transfuſion thro? the Veins of the Earth, 
whereon they are ſcatter, For, in Cup 

they 
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Cour ſe of SPRINGS. 
they be imbibed by a looſe and porous Soil, 


they preſently break forth again into Day- 
Springs; or, if their Courſe be obſtructed by 
ſome ſlimy or ſoapy Matter, they are {till ex- 
erted againſt the Miner's Pick, in Top-Springs ; 
or elſe, if let down by the Chinks of the 
Rock, they meet him again below it, in Bot- 
tom-Springs; or finally, if they lie too far 
diſtant from any River, of a Lower Situation, 
to be Taken off practically; or elſe Lower 
than the Sea, to make that impoſſible; they 


are properly Springs of the Deep, and no far- 


ther to be Accounted for; the Floor they laſt 
fall upon, being Seamleſs, and ſcarce pene- 


i trable; and whether Solid, or Hollow, Un- 
certain : The reſt will be niade manifeſt, by 


reſpective Obſletvacions, in the following 
Sections. ä : 


SECT. II- 


of the Origin, and Growth of Day-Springs. 


P the Search after the Original Source of 


thoſe Rills, and Currents of Water, which, 


Iſſuing out of the Earth, are commonly call'd 


Day-Springs, or Fountains ; the Firſt Conſide- 


ration that occurs, is, that their Natural 


Courſe, as confiſting in Motion merely Local, 
&cauſed by thePropenſion of their own Weight, 
{till drawing them Downward towards the 
Center of the Earth, their Courſe muſt. al- 
Ways be upon a conſtant Deſcent, from a 
Higher Situation to a Lower; and ſo muſt 
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proceed Originally from Rain, diſtill'd from 
the Clouds: And if it happen, that at their 
Emergency out of the Earth, their Spring ri- 
ſeth Upwards ; 'tis cauſed by the Curvity of 
their Paſſage, that (Syphon- like) pointeth that 
Way; while the Preponderation of the Water, 
contain'd in its other Arm, deſcending from a 
greater Height, forceth it to Riſe, contrary 
to its Natural Inclination. 

Hence it comes to paſs, that Springs ſeldom 
break forth in Plains, or Champion-Ground, 
for Want of an Aſcent to raiſe them, and a 
Deſcent to let em off again; but the Rain 
that chanceth to fall there, either ſtagnates 
into Pools, and Lakes; or if it be imbibed by 
the ſpungy Soil, it ſinks into Beds of Sand, or 
Gravel, to be convey'd by Subterraneous Paſ- 
ſages, to ſome lower Situation of Valleys and 
Rivers, that diſcharge it laſt into the Ocean; 
or if it be employ'd to furniſh Pirs, or Ditches, 
dug deeper into the Earth, they never riſe 
Higher than their firſt Source; or the Super- 
ficies of thoſe Plains, that imbib'd the Rain 


which firſt produc'd em. 


But, in Caſe thoſe Springs get the Advan- 
tage of a Higher Ground, to Rill themſelves 
down into a Lower, by deſcending thro' the 
pervious Sand, or Gravel, till they break forth 
at laſt into the open Air ; they run themſelves 
off in a joint Proportion, to the Extent of 
Ground whereon the Rain fell, and the Ca- 
pacity of the Orifice that vents 'em; ſo that if 
the Former be but ſmall, and the Latter too 
large; fuch weak and unconſtant Springs run 
themſelves out, almoſt as ſoon as the Showers 
are fall'n, that repleniſh'd 'em. 

| Or, 
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Or, if Springs of a ſtronger Stream; and a 
longer Continuance, chance to riſe upon 
Plains; the Eminence that feeds em, cannot 
be ſmall, nor afar off, and ſeldom above a 
League; and the Quarry of Stone, which 
conveys em thro' its Chinks, muſt crop out 
of the Ground in the ſame Place; or the Bed 
of Clay, or Marl, that had ſuppreſs'd 'em all 
along, muſt break off, or be diſcontinued, to 
let 'em off into the open Air; at a Rate pro- 
portionate to the Veins of the Earth, thro' 
which they are to paſs, and the Stock of Wa- 
ter that maintains them. 

Afterwards, if we climb thoſe Mountainous 


Heights, which moſt abound with Springs, 


we ſhall find Cauſe enough for em; and a 
competent Extent of Surface, to receive a 
proportionable Quantity of Rain, for their 
Supply ; and Clifts of Rocks every where 


wide open, to receive and convey it into the 


Caverns of the Earth, as Reſervatories to de- 
tain it; till the Chinks underneath, can ler it 
off again at leiſure, for a conſtant Supply to 
water the Valleys below, perhaps for the 


whole Summer's Seaſon. 


And, at laſt to mount the Tops of thoſe 
Hills, whence theſe Subterraneous Rivulets 
derive their Origin; they always occur to us 
upon a conſtant Deſcent, and are divided into 
Branches, Upwards ; ſtill becoming gradually 
ſmaller, till their utmoſt Extremities terminate 
after all, at the Surface of that Height, from 
whence they drew their firſt Source; and were 
Originally diſtill'd, by innumerable Drops of 
Rain, from the Heavens themſelves; as being 
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the firſt Source and Origin of all the Day- 
Springs, without Exception. a 


Hence it is remarkable, Fir, That Springs 
are never found upon the Ridges of any Hills, 
for Want of Ground of à Higher Situation, to 
diſtill Currents of Water to ſupply em; nor 
upon thoſe Plains that are exactly Level, for 
Want of a Lower Deſcent, to carry off the 
Rain that falls upon 'em: Next, That the 
Springs, which break forth neareſt the Tops 
of thoſe Hills, are ſooneſt ſupply'd witn Rain, 
and as quickly evacuated ; but upon a Lower 
Deſcent, they become flower in receiving 


their Recruit, and longer in ſpending it; 


whereas Thoſe, that riſe at the Foot of the 
Hill, run perpetually ; and ſuffer only a De- 
creaſe in Summer, of what they Increaſed in 
Winter , which may perhaps arrive at length, 
to an Equality : juſt as Water, poured ( like. 
Rain from the Sky with Intermiſſions) into a 
Tub bored full of Holes, and filled with Sand, 
is ſooneſt evacuated by Thoſe, that are near- 
eſt the Top; which run off almoſt as ſoon, 
as the Infuſion ceaſeth ; and the Lower they 
ſtand, the ſjower they are repleniſh'd, and 
hold out longeſt ; whereas Thoſe of the low- 
er Tier, flow perpetually ; and perhaps at laſt, 
without any Variation at all. 4 
For, ſo it happens in the ſtrongeſt Springs; 
which force their Riſe, out of the Bottoms of 
the Higheſt Hills; eſpecially when the Ori- 
fice of their Eruption, holds not a full Pro- 
portion, to the Source which maintains em; 


as doubtleſs it does not at Holy-IWell , in Flint- 


hire, one of the moſt plentiful Springs in the 
V World; 
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World; which being ſurrounded, almoſt on 
all Sides, with very High Hills, one heap'd 
upon the Back of another, keeps up its Stream 


to the Higheſt Pitch, in the greaceſt Drought 


in Summer: Whereas another Spring at Bard- 


. ſea, below the Lancaſhire Fells, in Winter, 


drives almoſt an equal Stream with it; yet de- 


cays conſiderably at the contrary Seaſon , for 


Want of a competent Supply, to keep it up 
to an Equality. A convincing Argument, 
that the Sea, tho' adjacent to em Both, is 
neither the Common Source of theſe Two 
Fountains, nor holds a ſtrit Communication 


wich 'em; to keep the Former, exactly to its 


greateſt Height; and yet let the Latter fall 
with ſo conſiderable an Abatement, that near 
a third Part of its Stream is loſt. ; 
And, to compare thoſe Springs wich thoſe 
Rivers, that take their firſt Riſe from the Tops 
of the ſame Mountains; as they are fed by 
the ſame Showers of Rain, fo their Growth 


and Increaſe continue much alike; but the 


Manner of their Courſe, and its Effects, be- 
come as different: For whereas Rivers receive 


their Recruits in open Chanels, expos'd tothe 


Air; Springs, on the contrary, have Theirs 
firſt imbibed by the Earth, to be convey'd 
away thro' cloſe Conduits, under Ground: 
Thoſe ſtill float upon the Surface of their 


t Paths, and can only vary their Courſe, To 


and Fro ; but Theſe, that ſink into the Deep, 
are diverted every way, into an endleſs Maze 


of Perplexity : Thoſe fall with Precipitation, 
= down the Valleys into the Plains, which they 
overflow; while Theſe derive their Rills out 


of all Sorts of Metals, and Minerals, through 


which 
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which they are to paſs into their Reſervatories, 


for the Summer's Seaſon: Thoſe, flowing all 
the while with open Banks and a free Paſſage, 


diſcharge their Floods upon every Shower; 


while Theſe, be the Feeder never ſo great, 
their Paſſage is ſo perplex d, and ſtreightned 
on all Sides, as to paſs em off ſo regularly, 
that ſometimes they admit of no ſenſible Va- 
riation. 


Thus much may ſuffice, for a full Diſplay of 


the Cauſe of thoſe Currents, that are call'd Day- 
Springs, and break forth of the Earth into the 


open Air ; which, being Liquid, and following 
theCourſe of Nature, muſt eaſily inſinuate them- 


ſelves into the Crevices, and Caverns of the 


Earth; and withal, being of a heavier Con- 
ſtitution than Air, muſt every where expel it; 
and ſo, according to Reaſon, muſt Originally 


proceed from Showers of Rain falling upon a 
Higher Ground, which imbibes em; and are 


actually found by Experience, upon a conſtant 
Deſcent till their Eruption. Let us ſee what 
is to be ſaid of the Springs of other Sorts, 
Which lye conceal'd in the Bowels of the 
Earth, till the Miner takes the Pains to diſco- 
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: 5 H US far Reaſon and Experience being 
1 agreed about the Origin and Growth of 
PDay-Springs, which ariſe out of the Earth in- 


f co the open Air, on their own Accord; and 
- Michiefly ſerve for the Earth's Refreſhment, 
> amidſt the Summer's Heats ; and the ſupplying 
3 of Rivers with Water, in Droughty Seaſons ; 
ve muſt deſcend ro Thoſe, which are diſco- 
e ver'd under Ground by the Miner's Induſtry ; 
and belong after a ſpecial Manner, to his In- 
; ſpection. | 20): 4t}1208 

- Now as to thoſe Rills, which are commonly 
e calkd 7op-Springs, tho' they jointly partake of 
t the ſame Origin with thoſe of the Day, and 


W are immediately ſupply'd by Showers of Rain; 
„ vet they never overflow on their own Accord, 
either for Want of Fall into ſome Lower Situ- 

Jation; or elſe becauſe they are not furniſh'd 
W with a competent Force of Water to make an 
Eruption: but ſtill remain ſhut up in Beds of 
and or Gravel, lying between the Soil which 
covers em, and the Rock which ſuſtains 'em ; 
and ac a competeut Diſtance from the Surface 
of che Earth, to ſend up plentifully Steams = 
Wand Vapours, to cheriſh and refreſh the 
Roots and Stems of Vegetables of all Sorts. 
= Concerning the Production of Springs of 
Weis Sort, inaſmuch as they depend on the 
—_— | ons 5 25 Miner's 
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Miner's Pick and Spade to diſcover , and ſet 
'em on foot; about the Beginning of Septem- 
ber, after a Summer's Drought , when he firſt 
breaks Ground, he finds the Soil dry for a 
Spading deep; and ſo it continues, till the firſt 
ſteeping Shower ſinks into it, perhaps an Inch, 
before the Next falls; which, finding the Earth 
ſomewhat dampiſh, pierceth ir conſiderably 
deeper; and the Third, after it is much bet- 
ter diſpos'd to receive it, penetrates deeper 
{till ; and ſo does the Fourth, Fifth, &c. pro- 
greſſively; making the Way eaſier, for thoſe 
which follow; that ſhowry Moiſture, the 
lower it ſinks, growing denſer ; yet tis ſo im- 

bibed and incorporated with the Soil, that 


they grow into ſo clammy a Sort of Mud, : 
chat neither the One can properly be called 


Earth, nor the Other, Water; as long as that 
Month laſteth. | | 

In October, that Moiſture being condens'd, 
ſinks by Degrees thro' this clammy Matter, 
into the looſer Sand, or Gravel, whoſe Pores 
are opener to receive it, and ſtony Particles 
cannot be pierc'd ; whence it becomes a ſe- 
parate Subſtance; and is actually ſtrain'd out 
of the Mud, by Percolation, into Water of a 
Fluid Confticucion ; yet fill remains divided 
into fo Minute Parts, by the Smallneſs of its 
Receptacles, that it continues fix'd ( as the 
Liquor does in a Honey-comb,) till it be 
ſqueez d our by the Miner's Stroaks, which 
ſet it at Liberty: And having once got Vent, 


ſuch crizzling Rills creep thither-wards from 


all Sides, eſpecially from the Riſing Ground; 
whence their Fall is greateſt, and their Stock 
is mott increaſed ; and ſuch Springs as thele 
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ſet Pre dried up in a few Days; but being reple- 
Ws iſh'd by every Shower of Rain, ferve to ſup- 
yy | 


iy Ponds and Lakes of a greater Capacity. ' 


6 = But, ſinking deeper into Beds of Sand and 
" Gravel intermix'd, and opening vacant Spa- 
ch, res of a larger Size, to hold more Water; the 
rin op-Springs iſſue out of em in greater Plen- 
oly y, and increaſe, upen their Confluence with 
et- Won: another, at every turn, into brisk Currents; 
my Will at laſt, inſinuating themſelves into the 


WC hinks and Crevices of the Baſtard-Rock un- 


ole erneath, they find Caverns and Reſervatories 
the or a longer Seaſon ; but ſtill with Intermiſſi- 
m- ons in Summer and Winter, if they continue 
hat fair for any conſiderable Space of Time, and 
= ſometimes without 'em: They begin to rife in 


WOZFober, and hold out till a long Froſt dries em 
Wup ; and the firſt Thaw ſets em on running 
again, and they laſt (with ſome Intermiſſions) 
perhaps till Farce; and fo continue the Year 
round, to ſupply Pumps and Draw-Wells, 
FE which are their Reſervatories; until Droughts 
extraordinary quite exhauſt em. $221 


_ But if the Soil, impregnated with Rain-Wa- 
out ter, lye upon Clay, or Marl, or any other 
. impervious Matter; and again, theſe chance 


(as commonly happens) to reſt upon Beds of 
and, or Gravel, for any conſiderable Space 

of Ground; the Water, which deſcending 
from the Crop-ſide is lodg'd therein, 
ſtagnates, till the Miner's Spade, or Augur, 
raiſeth it; and then it becomes a Spring of 2 


* Witronger Current, and of a longer Continu- 
1 p ance, and is moſtly perpetual; and if the 
ws Pit; or Pipe, whereby it is rais d, proves, 


ſtanch, it aſcends by Counter-Libration, as 
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that River; and as they do near Warrington in 


or Gravel, between the Day and the Deep; 2 


_ What they can get; having room ſufficient for 


off the Origin, and 


high as it had deſcended before; and keeps to 
near the ſame Stream, both in Summer and 
Winter, tho' never to an Equality. 
And in Caſe the ſaid Springs receive part o 
their Recruits from ſome adjacent Lake, or 
River; "tis always, as à late French Author 
well obſerves, from a Higher Situation: ſo 
that ſtill they are duly repleniſh'd with Rain, 
either at the firſt or ſecond hand; foraſmuch 
as Lakes and Rivers continually evacuate iſ 
themſelves, either by Flux of Stream, or 
Emiſſion of Vapours; and muſt be reple. 
niſh'd, either immediately by Rain from Hea- 
ven, or by Springs out of the Earth; as is 

manifeſt : And the ſame Author farther re- 
marks, that they re-aſcend to the Height of 
their Fountains ; as he ſays they do in Paris, 
near the Sein; where they Riſe and Fall with 


Lancaſhire, within a Mile or Two's Diſlance 
from the River Marſey , where a Bed of Marl 
lies upon Sand ; and no doubt but the like is 
= in all other Places, on the ſame Occa- 
JONn. | | y 
Thus all Top-Springs conſiſt of a Stock of 
Rain-Water, laid up moſtly in Beds of Sand, 


commodious Depoſitory to receive it readily, 
upon every Recruit from Heaven; and to 
part with it as freely, when the Bottom-Springs 
require it: but they are only Springs of the 
Miner's making ; or otherwiſe, they hold faſt 


A Reſervatory, of the Vernal and Autumnal | 
Rains, to ſupply the future Expence of the 
Summer's and Winter's Seaſons. Let us try, 
8 4 f and 
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nd ſee how their Correlative Bottom- Springs 


an draw em off upon Occaſion. 
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ch Vence Bottom-Springs proceed; and how they are 

ate | propagated in the Veins of the Earth. 

or . 22 page au 

ple- 4 O deſcend from thoſe Rills, which ftag- 


a nate in Sand or Gravel, between the 
Pil and the Rock, till the Miner's Pick or 
pade breaks open their Incloſure, to the 


3 


re- 
t of Nottom- Springs, which are immediately deri- 
ris, Ned from them; it is to be Obſerv'd, That the 
vith id Sand and Water lodg'd together, reſt up- 
n in In a Plane compos'd of ſundry Sorts of Me- 
nce ls; as Baft, Iron- ſtone, White-Earth, Cc. 
Jarl Nropping out to ſupport em; which moſtly 


e of ſo compact a Subſtance, or lye ſo cloſe 
Wedded together, as ſcarce to let down any 
Water betwixt em; yet Others, of a more 


k of Morous Sort, are interpos'd at certain Diſtan- 
and, s; or elſe are fo disjoin'd from their Fellows, 
p ; 2 to tranſmic a Quantity ſufficient to-furniſh 
lily, rings of ſundry Sizes; according to the dif- 
d ro rent Conſtitutions of the ſaid Metals, or the 
ings Napacities of the Clifts, which contain em. 

the Again, the faid Metals being not of Lum- 
faſt n and Globular Figures, to ſcatter their 
t for Mater every way alike, as Light paſſetli thro” 
nnal aphanous Bodies; nor of a Cubical cut, to 
the tract its Streams ſeveral ways at once; 
try, do they lye heap'd confuſedly to- 
and gether, 
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gether , to leave their Common Counſel 


undetermin'd; but are flatted into Plains 
with a ſloaping Declivity, to let their in- 
cloſed Springs deſcend leiſurely, and carry 
em off to a new Ground: And ſometime 
the whole Mine lies ſo true, and the Series of 
its Beds are framed after ſo equal and regular al 
Manner, that the Miner, being inform'd what 
Dip it hath , and which way it lies, may eaſi- 
ly compute at what Depth his Springing Vein 
will be open'd, at any Diſtance within hill 


Compaſs ; perhaps to a Foot at a Furlong, oi 
Hence it is, that at what Depth, or Diſtanc 


foever within his Compaſs, he opens m 


which he makes, preſently draws all thoſe thallſ 
lye above it, and are fed by the ſame Vein 


Thither; inſomuch that Fountains, which ar 
fed by it, are often drain'd at a Mile's Di 
ſtance ; while Others are ſpared , which riſq 


but a few Yards off, becauſe they derive thei 
Streams from other Sources. _ > 
And when his Pit is to be ſank in a Bog 
where Top- Springs moſt abound ; to keep il 
dry, his firſt Endeavour is to ſtop (if poſſible 
the Mouth of the Vein, which affects hifi 

| Mine; or to take it off with an open Trench 
if it be practicable, above Ground; or elſe ti 


divert its Stream by a cloſe one, underneath Wi 


_ Clay) before its Irruption; and by chili 


(his Pit being already ramm'd about with tem 


Means, the Pains and Expence of tugging hi 
Water out of the Deep with Horſes and En 


gines, is ſaved ; while it runs it ſelf off to iH 
Day, upon its OWN Level. : . wo 
x | An 
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| And as for the final Retreat of theſe Battam- 


in, prings, under the Bowels of the Earth; if it 
in NMhance that thoſe of the Deepeſt Sort can find 


arry fo Vent into a Lower Situation, or want a 
mePaſſage to convey em thicher, they preſently 


agnate; and upon every freſh Supply of Rain 


Wn 
- 4 


From above, their Courſe recoils by Libration 


WC: the Veins of Metal, which contains em, 
prove ſtanch and ſtrong enough to ſuſtain 
W heir Weight, they fill, by degrees, all the 
WC :vities, whereby they deſcended, up to the 
WT op with Dead Water; and the ſupervening 
Showers of Rain no longer penetrate their 
; hiffWOrifices (being brim-full already), but diffuſe 

Whemſclves in the ſaid Sand, or Gravel, as be- 
ore deſcribed. | 


Wn a {loaping declining Poſture, between Two 
Beds of Stone, or ſome other Metal, the One 
under the Other; and the Higher often be- 
theirWcomes the Roof, and the Lower the Floor of 

be Mine, which is ſought for: Hence, if the 

Miner chanceth to pare the Rock over- head 
ep ioo thin, or to ſink his Sump. hole deeper than 
ordinary; the aforeſaid Dead= Water breaks out 
ts hi hof ics Encloſure, and ruſheth in upon him 
ench ich fo great Violence, as to endanger his 
Ilſe ti ſcape; and drowns his Work in a Deluge, 
eath Mut ſeldom beyond Recovery; unleſs that 


tem pace of Ground, which feeds thoſe Veins; 
y th end fills their Cavities with their Diſtillations, 
ng hi roves too great for his Pumps and Buckets to 
d EnWnaſter ; for otherwiſe, their Stock of Water 
to th eing once drawn out, his Work is laid dry, 
nd he cafly keeps it ſo; having only its 


Feeder 


: ppward, towards their firſt Source: And in 


But, in Regard the ſaid Cavities always lie 
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Feeder to draw off as it comes, which canhot 


hurt him. 


For an Inſtance of the former Sort; at 
Scarsbrick in Lancaſhire, the Miner, in his 


Search after Coal, or ſome other Mineral, 


when he had bored Twelve or Fourteen Fa- 
thom deep, thro' a cloſe and compact Sort of 


Metal, and dry all the while; chancing to 
meet with a more Porous and Open Vein of 


Earth underneath, a violent Stream of Water 
follow'd his Augar to the Top of the Ground, 


and roſe up a Tube at leaſt Ten Foot higher, 


by the Force of its Aſcent, to ſhew the Emi- Wl 
nence of its Origin; and has maintain'd that 


Stream, without any ſenſible Diminution , 
ever ſince ; in Proportion to the great Com- 


paſs of Land whereon the Rain fell, which 


ſupply'd it: Whereas another Spring of the 
Latter Sort was raisd in Ell near Lancaſter, on 


the like Occaſion ; which burſt out at firſt : 


with the like Force, but ſoon ran it ſelf into 
a feeble Rill, and at laſt ceas'd ; plainly ſnew- 
ing, that it derivd its Source from Higher 


Ground, than where it iſſued out, as well a 


the former; but wanted an equal Extent of 
Land to feed it; or a Metal of as cloſe and 
ſtanch a Texture, to preſerve it. _— 
Hence it is manifeſt, that tho' the Plan 
aforeſaid conſiſts of Metals, how compact and 
cloſe join d together ſoever ; yet lying in: di: 
ſtinct Beds, each beſide its Fellow; and all in 


che ſame ſloaping Poſture, with their Upper 


Edges cropping out to Sand or Gravel, im- 
pregnated with Rain Water; they muſt need 
tranſmit a competent Portion of it into B 
tom- Springs, which conſtantly deſcend: from 

the 


Courſe 'of SPRINGS: 
che Riſing Side of the Mine, as deriving theit 
Source from the Dp-Springs; and penetrate 
che Deep by thoſe Degrees, and after the ſame 
Manner, as I have already deſeribed; (ac- 
cording c6 the daily Experience and long Ob- 
ſervation made by a Perſon of Ingenuity and 
Credit,) without the Additional Supply of 
Air condensd inio Water, or of Water rarified into 
W 7apours, in the Caverns of the Earth; much 
x yy, of Rills, convey'd through its Cavities 

out of the Ses into Bottom-Springs; that are 
found Higher mounted than it, ſometimes an 
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=o pln ae py, adn e 
1 Concerning, f the Deep ;. Whence they pro- 
Sed, and How they are diſtinguiſo d from the 
i Ken. a ere) 


JO deſcend, at laſt, to the Springs of the 
1 Deep, and conſider em preciſely, ' as 
contradiſtinct from Thoſe of the Day ; it ſuffi- 
ceth that they never appear to the Light of 
the Sun, on their own Accord; but as ſuch, 
they are co-incident with Top-Springs, which 
lie conceal'd, till the Miner diſcloſeth em by 
Force: And, inaſmuch as They penetrate the 
Depth of all Mines and Quarries ; Bottom 
im- Springs dire as deep into the Bowels of the 
needs Earth as They; and fo can differ from em 
Bot- only in Name, but not in Netwe; yet Theſe 
may be taken apart, 1 are abſolutely 

* un 
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en ne cons or Trenches, to- 4 
Lower Situation; and, con ſequen tlyy, m. 
lie as low as the Surface of the Ocean 2. 
to find no other Reception. gas! 
Now, whether their Affinity to the Sea 
may . cauſe a Participation with it; or their 
Submiſſion to its Surface create a Dependence 
of ſuch Springs on its Influence upon em: It 
cannot. be Deny'd that Salt. Water may ſink; 
into the Chinks of Rocks, and inſinuate it ſelf 
into their Cr. 282 as Well as Freſb Rivers 3 
but never to Exceſs, as is found by Experi- 
ence; when the Miner drives his Coal- Works 
under Tine near Newca#tle, for whole Miles 
together; and does the like under the Sea it 
felt, on the Skirts of Wales, without any Re- 
markable Inconvenience on that Account; 
but rather, on the contrary, finds the Roof of 
his Trenches ſtancher, and the Chinks of th 
Rock ſtopp'd cloſer with Mud and other tin 
Matter, than where they lie open to Sand? and 
Gravel, in other Places. 75 
. confeſs d, that Draw-Wells in Sea-Port 
Towns, and C en dug below the Bloods 
Marks on the Sea-Shore, ſometimes· contract 
2 Brackiſſineſs, either from. an Intermixcure, 
of Salt-Water, or from the Rocł that conveys 
it: But if the Springs lie above thoſe , — 
or at more than half a League's, Diſtance o 
(as thoſe at the Micbes do,) they are impreg: 
nated by Salt- Rocks, that are ſteep d in Rain 
5 dg high, is converted into the 
154 B55 72 * or elſe they NS Lias 
the the 5 — though Fon 
= ſonear it, — ſpring from Caverns neves 
o much below 1 its as appears by the aforeſaid 
2 8 Spring 
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Spring at ; Searsbrick, that drains its Stream 
from ſome EFathoms below the Sea; and That 
at Bardſeas, Which diſchargeth itſelf immedi⸗ 
ately into It, at the Rate of an Hundred Tuns 
an Hour; yet Neither of lem, in the leaſt; 
contracts any Seaiſh Qualification ; or reſents 
its Ebbs and Foods one Jot, tho they Bordet 
upon it. ic brig ende Helo 
Whereas, on the contrary, Springs of all 
Sorts expreſs. their ſtrict. Dependence 
Supply of Rain; by never failing to Riſe or 
Fall, conſequently to every Wet or dry Sea- 
| ſon of the Year ; eſpecially of Summer and 
Winter : Thoſe that lie deeper,. growing ſug- 
ceſſively lower in receiving their Recruits, 
and holding out longer ir ſpending them: 
Some begin to Riſe in September; Others ſtir 
not until, Ofober be over; and attain” not to 
their full Height till February: Or, if they be- 
gin their Increaſe later, they continue Riſim 
till March or Hyril; and Thoſe'of the laſt Sort 
ſometimes, reach not their utmoſt pitch (as 
Hoh- Mell in Hlinnſhire) till Mdfunimer + Tops 
Springs being: ſometitne Temporary, and ſuf- 
fering Intermiſſions; but Buttom Springs Pers 
petual: And the [Deepeſt the moſt conſtant 
and Equal. 11 Fg R etage oder 
100 £ 140 d 07 11521 hui bet f 14 21941 Yo 
Thus I have travers d the whole Courſe of 
8 Top to the Bottom ; and found 
their ſubtertaneous Rills at all Heights, ſtill de- 
ſcending by an undiſcontinued Tract, well 
known and cloſely follow'd by every Collier; 
without making any falſe Step, according to 
his beſt Obſervation: Nor have I laid any o- 
ther Prinbiples to . than 
1 & 


2xminomo!} what 


J Or Bis mito” 
TG be Oi, adn” 


whathe ſtill ſuppoſeth, throughout his Work, 
to be Se,. Evidtar and Undeniable: vis. That 
Water (which is the Matter whereof all Springs 
eonſiſt) is Heavy by Nature, to preſs theie 
Tendence conſtantly Downwards ; and with- 
al:of-a Liquid and: Fluid. Conſtitution, to in- 

firvate them into ſubterraneous Paſſages oe 3 

of all Sorts and Sizes. 
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| Oban ele I be pleats Keen ro the 
Origin of Springs, 189; | 


* 
{2 


10 e 55 28.1 have ſhown.) do all 
EKinds of Springs, found in the! World; 
med from the Diffuſion of Rain upon the 
irface of the Earth; (as being divetſified in- 
to ſeveral Sorts, by as different a Reception 
into its Bowels, and as various an Effuſion 
out again into the Open Air;) that every 
rude Collier plainly ſees, and fully underſtands 
How eit is Effected: Net Thoſe, who wou d 
have their Thoughts appear better cultivated 
by Reflection and Study, ſeem to be of a con- 
traty Perſuaſion: Some raiſing: Objectians a- 
gainſt Senſe and Experience; and others ad- 
vancing different Opinions, Vith as little regard 1 
either 0 the One, or the Other. J griby n2al 0 
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3 Whereas i it 4s Sen R FF. 
thay Rain never ſinks deeper than Ten Foot 
into the Earch,; . Long plentiful Springs 
281 ſometimes 


W Gmetimes occur in the Bottoms: of the 
LMines; tis a vulgar Error, As to the Former 
part of this Aſſertion, and flatly contradicts 
the Miner's Experience; who daily Obſerves, 
chat all the Springs of the Deep conſtantly de- 
ſcend from the Riſing Side of choſe: Mines, 
= which they affect; and derive their Source 
from the Day, as being Originally fed by: 
Showers from Heaven; which, falling upon 
a ſpongy Soil, preſently ſink into Beds of 
and or Gravel; and thence deſcend into the 
ME Clifts of the Quarries; underneath ; and ars 
eransfuſed into the Mines below, to a Depth 
indefinite. "1921 1 enters 


; BE Secondly, To affirm that the ſtrongeſt Springs 


W riſe out of the Tops of the Higheſt Hills, is as 
bold and unprov'd a Paradox as the Former; 
or, that they riſe ſo near the Tops of thoſe Hills; 
as not to afford a competent Space of Ground 
co gather Rain enough for their Supply, muſt 
needs oppoſe the Nature of Water; which nex 
ver riſeth Higher than it is forced; as well as 
it contradicts Reaſon, which tells us plainly; 
that Springs, which are the Efe&, cannot ex 
falls, that cauſerb em. Ks 
= And, to pretend the Origin of Nile for an 
Inſtance of fo ſtrong a Spring, and fo High 
mounted, is as diſagreeable to the Account of 
our Modern Geographers ; who derive ic from 
che Lake Zembre, which exceeds three Hun- 
cred Leagues in Compaſs, and is the great 
Drain of the Upper Ethiopia: Or, in caſe any 
Wot thoſe Rivulets, which fall into that Lake, 
chou d flow from any ſuch Spring; Why it 


C 3 the 


ceed the Height of the Place where the Rain 


ſhou d rather be the Head of Nile than of Zair, 
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Hills, where ſuch Springs are fc und, are often 


- wants not, on the othe 
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Of be gin, ant 
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third River in Afpick, which alſo proceeds 
from the ſame Lale, is hard to oonjecture : 
Unleſs to advance This as one Paradox, A- 
mongſt the Reſt which have been feign'd of 
the Origin of that River; ſince no ſuch 
Springs are to be found in our Quarter of the 
World; where Rivers, Lakes and Seas moſt 
abound, to furniſh em: To produce, I ſay, 
and inſiſt upon ſuch Miracles in Nature, and 
MySeries to Reaſon afar off, contrary to the 
Experience of all Europe, muſt needs leſſen the 
Gredir of the Repter 28 
:\:Thirdly, It is Urg'd, that the Top- of thoſe 


Ridg'd with Rocks, which hang over the Sea, 
and are ſeparated Each from other; beſides, 
they are ſaid to be Bare and [mpenetrable b 
Rain. To which may be Reply'd, that if thoſe 
Rocks be ſo pervious, as to let out Springs to 
ſpend themſelves; they muſt needs be as pe- 
netrable by Rain, to ſupply em: Again, ift 
they be Bare, their Clifts are more-expos'd to 
the Rain, and ſtand wider Open to receive it; 
Moreover, their Conduits being made of Stone, 
they will ſerve to convey their Rills into the 
Sea, with leſs Loſs of Water: Finally, Thoſe 
Rocks being ſeparated from their Fellows, 
their Springs muſt alſo be divided into ſmaller 
Rills, in the ſame Proportion. 
And, for an Inſtance of a Spring of this 
Nature, we have one nearer Home, in Low 
Furneſs. in Lancaſbire, which diſchargeth above 
2 Hundred Tuns of Water Hourly, out of 2 
bareiand barren Rock, 5 


loſe to the Sea; yet 
ply of the Rain, that falls upon the adjoining 
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W Lime-Stone Hills," for a large Compaſs. there- 
Wo boo 7 Hg Cline woe wile Opt into. thy 
Air, to receive and fwallow All down, as 


Rill any other Way. 


o 
* * „ 1 0 * 


f 3 | ſoon as it falls; without putting off the leaſt 


- Fourthly, It is Aﬀerted; that in ſeveral Places 
of Africk and America (where is ſeldom Rains,) 
are ſuch plentiful Springs, that they preſently 
ſwell into vaſt Rivers: Whereas there are but 
Three ſuch Rivers in all Africk : au e only 
in that Part of America that wants Rai; and 


no Two of em but drains as great an Ex- 


tent of Ground as the one half of Earope; ſo 
that they ſwell not prefencly to ſo vaſt a Bulk 
as perhaps our Danube does, which receives 
W into its Stream Sixty Navigable Rivers, yet is 
not half fo far Extended: Beſides, there are 
W vaſt Tracts of Land, in both thoſe Quarters 
= of the World, that lie waffe and deſolate for 
= want of Springs to refreſn em; which plainly 
W ſhews there are no ſuch Store of em, as the 
= ONreFor Tippoleth:, ODS CG 
_ *Tis true, the Nile, Zair, and Niger, ate Ri- 


vers of the firſt Magnitude, and drain the 
greateſt Part of Africk, and yet are ſeldom 
repleniſh'd by Rain ; bur che Two , Former 
are once a Year ſo plentifully furnifh'd, that 
their Winter- Supply holds out in ſpending it 
ſeltf, from Our Ie till the May follow. 
W ing, that it be wholly let off from the Zembre: 
And the Laſt draws its Origin from the Mouni- 
W tainous Part of Ethiopia; Where there are all 
ſorts of Weather to maintain it, as well as up- 
on the Andes in America, for three Hundred 


Leagues together; or elſe all Peru wou'd 
124 


fare the worſe fort: And as for thoſe Places 


C 4 where 


23 


18 
I , 


* * \ 
Of tbe Origin, and... 


where i eldom Rains, Springs mu hoas age 
or elle the Deus as great to lupply em; the 


Nights being conſtantly near. 
long, to let em fall, before they can riſe ſo 
High into the Air as to become Rain.; yet 
they are no leſs in Quantity, tho' not of the 
ſame Species. e e 3 

When it is farther Surmis d, that ſo ſmall a 
Supply of Water as the Rain affords, wou'd 
ſcarce ſuffige to furniſh Springs, for ſo conti- 
nual und laſting an Expence. Tis Reply d, 
that upon a juſt Computation, the Rivers 


ſwoll'n by the ſajd Supply into Floods, ſome- 


times vent more Water in Thirty Hours Space, 
than all the Springs, within that Compaſs, 
ſpend in a whole Year. Od 

Again, The Showers that fall within the 
Space of one Near, wou'd, by a juſt Compu- 
tation, ſuffice to ſtagnate all chat Compaſs of 
Ground, whereon they fall, Nineteen Inches 
deep; which ſufficeth to furniſh a Supply for 
all thoſe Rivers which riſe within that Com- 


paſs, during that Space of Time; with an 
 Overplus, much more than to keep on foot 


the ſaid ſubterraneous Evacuations ; did not 
the Vzprurs, raisd by the Sup, take off the 
Remainder, ii, Xt | 


#4 * 


Welve Hours 


ure; 
and, 


3 
& e 
N 7 — 


nd, by Conſequence: the ſaid Fountain, and 
ts Rivers, were fully repleniſh'd with Water, 
s ſoon as they were Created; and were ſo to 


Supply of Rain; as well as Now they do, 
From one Shower of Rain till another fall; 
ud ſo alſo till a Second, and a Third pro- 
W&reflively; not to Multiply Miracles, without 
Neceſſit yx. aw bB 

And, not to omit thoſe Objected imaginary 
WS ubterraneous Rivers, which might poſſibly 
row from a Defluxion of ſubterraneous Rills; 
Net Whither they can continually run, and Ho 
Whey can ſend up Springs to the Tops of Moun- 
Nains, are alike Unconceivable: And, if Di- 
Wine Providence has contriv'd ſuch a Paſſage, 


— 


Wo the Euxine; as well as the Guadiana, which 
Paſſeth ſeveral Leagues under Ground, to pre- 
Vent a conſiderable Part of Spain from ſtagna- 
Wing : Tis plain, that they were not Ordain'd 
Wor the raiſing Springs to ſuch prodigious 
g ws, as are imagin'd ; but for Other 
ies. „ an e 
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| The tomtrary Opinions Confuted. 


| Ow in caſe any, Additional -Supply of 
N | <uired to keep on foot the ordinary Courſe 
| pf Springs; Let us ſee by what Means — * 


ontinue, till they cou'd receive x ſeaſonable 


Jo let off the Superfluity of the Caſbian-Sea in- 


Rain, beyond what is Uſual, were ſtill 


25 
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upon a conſtant D 


and ir is as much againſt Reaſon, chat 2 Fla 


egrerd afar off ac Sea, which appear d hot 


F *** . 3 5 * * * 
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Deficiency can be made up, by Thoſe whs 7 
advance tft Perſuaſon. 


= 


The Fir# which is AM Gy 400 chiefly 1 2 
ſiſted on, is the Ocean it elf; but with — : 
little Hopes of Satisfaction; ſince the Sea is 
lower than the Rivets that deſcend into I 
And again, Theſe are lower than any Part oſ A 
the Lind which they drain, as being always W 
nt: Whence it follows, 
that no Spring can arrive from the Sea to any 
Part of the Surface of the Earth, (whence they 
All ſpring,) without riſing Upwards; rer 1 
to the Bent of its own Inclin ation. 

And when, to weaken this Conſideration, it 3 


(amifes} that the Ocean's Surface is Protube. Wi 


rant, ſwelling Higher in the Middle, than 
the T ops of the higheſt Mountains: "Tis Re. 
ply, 5 — Years Experience finds the Surface 7 


and Ponderous Bod y ſhou'd ſtand i in Any ot w_ 4 
Poſtare.:.: :-- # 

Again, To Abett this Miſtake, they obſervl] 1 
that Ships entring into the Port make more 
byflez · than they do out again; and it is no 
Wonder: For, coming In, they are always 
upon a full Speed ; but going Out, they at- 
tain to that Celerity by inſinite Degrees, which 
muſt take up Time, and Retard em till they 
be Acquir ed. ; 3 

And whereas tis Urg'd, that Hills are diſ⸗ 


wearer hand : Tis Reply'd, that the hinder- 

moſt Hills, which are laſt diſcover'd, a — * 

ally the Higheſt ; and fo from a true Pro 
appear 
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ppear afar off in their proper Place, 
| Nos 9 ppe p : o XZ -4.. 3 2 EY 
BOY le Surface of the Sea 
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© MOrettop the Reſt; tho“ the Surface « 
e nor at all Advanced, OOO 
o correct this Miſtake, They alledge, that 
at- water fo much preponderares the Freſh, that 
ne Depth of the Ocean, on that Account, 
ei win raiſe Freſn- Water Springs above the Pique 
of Tenerif: But of what Metal thoſe Tubes 
Ai muſt be made, that cou'd ſuffice to ſupport 
cus Columas of Water co ſo vaſt 2 Height; eſße- 
ay at fo many Leagues Diſtance from tho 
Whore, where the Ocean is fo deep; and with- 
rar) al prove ſo ftanch, as to convey” it as many 
„Leagues at Land, and to the like Height, 
Vichout ſpending their Streams in the inter- 
we. jacent Plains, and Valleys underneath; No 
— ct Re To oT 
And, altho' Salt- Water be Beavier than 
moe cet; yer in cafe thoſe ſubrerraneous Paſſa- 
ges be of too large an Aperture, to take off the 
Brin y Conſtitution, of the Water by Percolat ion, 
it will fill retain its former Weight; and fo 
it can never ſurmount the Surface of the Sea, 
from whence it came: Again, if thoſe Paſſa- 
ges prove ſo freight, as to ſeparate the Salter 
Particles from the Freſh-Ones'; the protruſive 
Force of the Sea's Preponderation being Vo- 
leut, the farther it goes the more it muſt Abate, 
and ſo fall ſhort of its firſt Origin; while the 
Motion of the Water's Gravitation, fo con- 
= vey'd, being Natural, muſt ſtill recover its 
= proper Tendence Downwards, till at laſt it 


become Perpendicular. 
And it is vain to have recourſe to Filtration, 
to advance thoſe Springs above their Origin; 
8 | whether 


4 | NN 


e the Origin, «nd - 
whether they be pretendedly deriv'd from the 
Ocean; or rais d by ſubterraneous Lakes or Ri, Wl 
vert, generated in the Bowels of the Earth; 
As if it were eaſter to climb à Hill, than to 
walk upon a Plain; or more feaſible to force 
Water up a Filter againſt its own Inclination; 
than to drive it forward upon a Level, with. Wl 
out any ſuch Impediment. — 5 

For as to the Filter, thro which the Stream, 
is to paſs to the Height deſign'd; ſince it has 
no Attractive Vertue to raiſe it; and may be 
made of any Porous and Pervious Matter; and 
is not Actuated with any kind of Motion that, 
is Local, to force it Upwards againſt its In- 
clination; whether it conſiſts of a Texture of 
Filaments, finely twiſted into a Thread of Flan- 
nen; or be compos'd of Globular Particles, 
maſs'd as cloſe together as common Earth is; 
It can only aſſiſt to ſupport that Stream, 
while ſome Exterior Agent takes the Pains 
to raiſe lt. „ -.. > 
And, foraſmuch as neither the Water can 
raiſe it ſelf, nor the Filter ſufficeth to perform 
that Office; the Preſſure of the Atmoſphere 
muſt enliven the Work, by its Incumpency 
upon the Fountain's Superficies, and drive the 
Stream up into the Cotton; and after That, 
ſuſtain the impending Column; and, by an 
ever- repeated Impulſe, ſtill keep it in Mo- 
tion: But, in regard Water is a Fluid, as well 
as Heavy Element; to perfect the Operation, 
Ambient Air muſt encompreſs the Filter alike 
on all Sides at once, to keep the Current withs Wl 
in the Compaſs of its Encloſure ; till it arrive 
to .the. utmoſt Pitch, that the Energy of its 
ficſt Impulſe cou'd raiſe it; without ſcattering 
TTY MINE > PIO Cheng © 22017 =" FRO 
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e ßtible Diſtillatio n. 
= Now, in Regard the Label, on the deſcend- 
Ing Part from the Center of its Gravity muſt 
ve alike ſurrounded, and compreſs d by the 
Air on all Sides, from Top to Bottom; the 
ncloſed Stream muſt, every where, meet with 
ne ſame Difficulty to make any Eruption: 
A nd whereas, at its Aſcent, the Threads of 
ts Context ſerv'd for Steps to climb to its ſta- 
ed Height; Now, upon its Deſcent, they fit 
s well for Seats of Repoſe, to retard its Mo- 


* 


ion; ſo as to hold every proportionate Part 
f ic Equilibrious with its Oppoſite ; and keep 
he whole ſteady, in an equal Poiſe; till the 
aout of the Filter reach below the Surface of 
s Fountain, to draw the Stagnation into a 
urrent by its Preponderation. n 
Thus Filtration is found expedient for puri- 
fying of Liquors, by Percolation thro' ſome po- 
ous'Matter, from Veſſels of a Higher Situa- 
ion to a Lower: Nor does it import, whe- 
Ther the Capacity of the Filter be great, or 
mall; or the Ciſtern, wherein it is dipt, be 
f a larger, or more contracted Orifice; or 
bat it be ſunk deeper therein, or not; nay, 
Who" it were to the Bottom of the Sea: for 
OSpbon-like,) to whatever Height it ſhou'd 
advance its Stream, it wou'd not part with 
ne ſingle Drop, till it deſcended as low as 
be Fountain whence it aroſe : So vain it is to 
magigne, that Lakes and Rivers, embowell'd in 
be Farth, ſhou'd, by this Means, fend forth 
rings on the Tops of the Higheſt Moun- 
gains : When Reaſon' and Experience makes 
plain and manifeſt, that None can be ; 
LECT IF e 
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_ «Acer all, che ſaid 8 bag be 1 1 
niſh'd by. thaſe ſubterraneous Conduits, upon 
every Ingreaſe, at the Bottoms of the Hill, BY 
before their Supply can reach theis,/Tops;M 
and muſt rather obſerye the Floading of t 
Sea, 5 the Falling of a Shower Of. Rain; 3 
Whereas, on the 5 Thoſe that; ara 
Higheff mounted are ſooneſt furniſn d, and a 
ick run off again, after the Shower 
fall; without any Regard to the Sea at all; 
which, belike, has not been rais d a Foot aboya Il 
its Natural Hei be by all. 1 Rain that ever Wil 
fell, bef ore the 15 0 or "9% frer 4 ſince the 
Creation. | | a ved x». 
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as Effect to the ce That Intermitting Springs, | 
which Ne re mpeg e Ebbing and Flaws 8 

Ze, mult nee e, That h ON — 9 
cean for it; Tis ſoon Rep That their 
2. and 3 Motions Conclude the 

F oy ſome Ebbing and 158 22 I 
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d, and kept. on foot, by Rain; accor- 
1 8 dane es — LI, rs 


. ſ 1 . Zr 7 
Aer 211 857 Plast glu. 1 01 fi * 
For an. . 1 goa Tipping, — vas 
3 es both its Flood and the Time thereof, with 
e Weathers That, near Setrle, fills, with e- 
ery Flood a Well aur Foot long, free Broad; 
ade Deep, in hᷣve or ſix Minutes 3 which 
s again (its Sides and ottom being leaky) 
ho four licher Water, in the like Space of Times 
long as the Mer Seaſon continues: Which 
Wo ſooner grows Droug bey, but the ſaid Flobds 
ecome gradually leſſened and retarded; till at 
Wt che Fxtenuated Current, finding an eaſy 
1 ee between the Valve and the Oriffce 
hich it ſhuts not cloſe) ſlides along its Chan- 
el at its own Rate, Evenly, without any 
rreat Increaſe, or \Diminution; ſometimes ſor a 
has e Month together: nile on the Con- 
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eee which, are: conſtant and e- 
g tbemſelves, keep their Floods to the 
ne Height, and Intermiſſions to an equal 
ng . That, in the Dioceſs of Poker 
Remarkably,- complies exactly with the 
9 95 and Flowing of the Sea, in both the 

en loſing it ſelf twiee in four an 
zen Hours, andersturning back at the Inter- 
Al of fix ene Band with ſuch Violence, as 
207 | to 
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not in the leaſt Influenced thereto by the 
Surges of the German Ocean; at foriy Cesgue | 
Diſtance from It, and more than ſo man 
Fathonis beneath it: But muſt be ſupply en- 
tirely by the Clouds from Heaven, and ſuffet 
its Intermiffions from the Means aboveſaid' 
Its Referwatory collecting Water, in order to 
ſupply its Flood, with 2 Valve ponderons e- 
nough to with-hold it to its full Height; and 

ſo cloſe; as to loſe its Stream twice in Forr ani 
twenty Hours; till the Rainy Currents föree it 
to return back again, after the Interval of fx 
Hours : With the ſame Conſtancy and Exact. 
neſs, that the Sea Ebbs and Flows twice in 


the ſaid Space of Time: And by the Appoift- 


ment of the fame Powerful and Provident Hand, 
which Created all things in Number, Weight, 
abSOHedfinr. of: 0 r 
And, as for thoſe Springs which, in fome 
Meaſure, ſeem to obſerve the Motion of tha 
Tide; becauſe they are near the Sea it ſelf, they 
Influenced by it; Or elſe are fed by choſe Ri. 
vers that raiſe their Floods to ſo great a Height) 
as to each their Level: Or, if this general Rule 
admits of any Exception; it muſt happen, 
when the ſwelling of the Sea, or River, ob- 3 
fruits the Paſſage of thoſe Springs; Or, at 
leaſt retards the uſual Swiftneſs of their Deſcent; 
fo as to make their depending Fountains to 


— 


Overflow, or ſwell Higher than Ordinary. 


Nor can it be any longer Objected, chat i 
thoſe Sali. Springs, which are' found afar off 


at Land, are either produced by the Sea, d 3 
communicate with It; fince the late Diſco» 
7 2 very 
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the where thoſe Springs moſt abound and are im- 
% pregnated by them: Nay rather, the Sea tt 
ny ſelf is beholden to ſuch Rocłs for its Briny 
en Confticution ; and doth not conſiſt of One 
uffer WW ſimple Element, but is a Compound of Two 
9:8 different Subſtances, to wit, of Salt and Wa- 
to ter; which are eaſily ſeparated, Each from 
s e. che Other, by a Filter or Alembick ; and as well 
1 3 | by Percolation, As Di#tillation, 


== Others as vainly imagine, that an Exceſs of 
Heat, contracted in the Bowels of the Earth, 
1. cvaporates Water (like Smoak) thro' the Clifts 
of thoſe Mountainous Heights into the Open 
Air; and inſiſt upon the Heat which affects 
our Baths, to confirm their Opinion: But in 
this Suppoſition, the Springs which are to be 


Riſing Side; whereas daily Experience finds 
chem ſtill deſcending towards the Lower ; as 
Ws deriving their Extraction from a more ſublime 
Origin, Heaven it ſelf. _ 

Nor does the Warmer Temper of thoſe Sa- 
lubrious Fountains, evince their Heat to be 


too Active and Diffuſive a Nature to permit 
any Cold Springs to riſe ſo near 'em, as com- 
monly to fall within the ſmall Compaſs of 
the ſame Fountain; but rather derive their 
Warmth from the Sulpburous Veins, thro' which 
they paſs ; Or elſe, They are all impregnated, 
in their Paſſage, with ſeveral Minerals of diſ- 
of agreeing Spirits, which cauſe: their Heat by 
Fermentation; like Antimony mix'd with Sub- 

by D limate 
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$1 very of the Salt-Rocks at the Wiches in Cheſhire, 


rais'd ſhou'd iſſue out of thoſe Clifts, on the 


contracted from Elementary Fire; as being of 
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by extream Cold, gave Springs their Origin; 
the exceſſive Cold and Heat of the Winter's 
and Summet's So/Fices, muſt needs reſpective- 
ty contribute to their Increaſe : But we find 
by Experience, that the Froſt of the One dries 
them up, as well as the droughty Heat of the 
Other; whereas the Rain of the Spring and 
Autumnal Equinoxet, where-ever it falls, In- 
creaſeth them in the ſame Meaſure; and af- 
ter it is fall'n, leaves them upon as conſtant a 
Decay, as being their proper Cauſe; which, 
when tis Apply d they immediately Flow ; 
and when *ts. Remov'd they Dry up again, 
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and vaniſh to almoft Nothing. 


And 
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Courſe of SPRINGS: 

And the Thermometer, at once confutes botti 
theſe Opinions; by ſtating the ſuppoſed Ex- 
ceſſes of the Heat and Cold of thoſe ſubter- 
raneous Caverns, in a Mean, between the 
Extreams of Winter and Summer; ſhewing 


manifeſtly, that the'conceiv'd Difference pro- 


ceeds purely from the different Diſpoſition of 
Senſe, as making an unequal Judgment at 


both Seaſons; excepting only in ſuch Places, 
as are Actually ſet on Fire; or where Mines 


of Sulphur, Vitriol, &c. abound: Yet their 
Heat no more cauſes the Springs that are 


found There; than the Cold of Lead, Al- 


ume, &c. influenceth Thoſe, that abound in 
other Places. 2 Tons ee 30 

Laſily, Others inſiſt upon many Concurrent 
Cauſes, for raiſing the ſame Springs; or elſe, 
ſay They, if Rarefaction —, Condenſation —, 
or the Sea——, did not jointly concur with 


| Rain; thoſe Springs, that riſe upon higher 


Hills than Showers can ſurmount ; or deeper 


in the Earth than They can penetrate, wou'd 


be weakly furniſh'd ; but We have ſhewn re- 
ſpectively, in Both theſe Caſes, that ſuch a 
Cuncurrence' wou'd be Inipoffible : Unleſs (as 
before admitted), they were ſurmounted by 


ſome Neighbouring Sea, or Conſtagnation of 


Water, that might ſupply em. Againſt which 
„ : 

It is Rejoin d; that Pendle, Penigent, and In- 
gleborrow Hills, (which are remark'd, by Cam- 
den, for the Three higheſt in England:) abound 
with Springs, beyond any ſufficient Supply of 
Rain to recruit em: Anſw, Whereas the Laſt, 
which diſtinguiſheth it ſelf from its Neigh- 
bouring Hilfs of an inferior Rank, by ftaving 
8 D 2 its 
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its tall Head moſtly cover'd with Rain, or 
Snow, according to the Seaſon of the Year, 
(while the Reſt ſtand Bare and Dry,) tho' its 
Top be Flat and Level for a Quarter of a Mile's 
Compals; yet it has not any Spring upon it, 
till after ſome Yards Deſcent ; and There but 
One, which might paſs thro' a Quill : On 
Penigent-Hill appears no Spring at all, till at- 
ter Thirty Yards Deſcent from the "Top; 
which, tho' it be gather'd from a great Com- 
pals of Ground that lieth above its Orifice, 
yet its Stream little exceeds the Former: And 
as for the Eruptions of Water out of Pendle- 
Hill, which Camden takes notice of; but One 
of them has happen'd within Thirty Years 
Space, and then but of an Hour or two's 
Continuance ; and 'tis ſupply'd by a Bogg, 
that covers the Top of the Hill ; and only 
breaks out after long Surfeits of Rain, which 
cannot get ſufficient Vent any Other Way. 

It is Urg'd after all, that the Fountain 
which begins the Eaſt and Weſt Calders near 
Townley, riſeth ſo exactly on the Ridge of 
thoſe Hills which ſeparate Yorkſhire from Lan- 
caſhire, that it runs Both Ways at once. Anſw. 
And "tis no Wonder; being a large Bogg, 
which makes a Gap between Two Mountains, 
of Thirty or Forty Yards above its Height, 
which iupply it with Water very commodi- 
ouſly ; and is ſo evenly ſeated, or rather Ri- 
fing, in the Middle, as to fend down its Cur- 
rents on Both Sides at Once. 


Yet theſe Inftances, and ſo repreſented, have 
been receivd for Unqueſtionable Truths by 
the moſt Curious and Ingenious Obſervers of 

the 


Courſe of SPRINGS. 
the Wonders of Nature in Thoſe Parts; and 
paſs d thro” all Ages for Unanſwerable Obje- 


ctions againſt what has been here advanc'd 
concerning Springs; and nas might have 
u 


continued to be reputed ſuch till the World's 
End; if farther Enquiry bad not been made 
into the Truth thereof, upon a ſpecial Occa- 
ſion: Whence may be collected, what Credit 
ought to be given to Thoſe many Learned 
and Grave Authors, who relate the like Pro- 
digies of other Places ; and what 1s to be Re- 
ply'd, to their Accumulated Teſtimonies : 
Namely, that they took their Informations ac 
firſt upon flight and ill-grounded Reports; 


which, being once accepted without due Exa- 


mination by their Ring-Leaders, paſs'd for 
current Truths with all their Followers; Who 
either made it not their Buſineſs to inform 
Themſelves better; or were never in proper 


Circumſtances for that Purpoſe. 


So plainly doth it appear from all that has 
been Alledg'd both Pro and Con, that Rain a- 
bundantly furniſheth all the Fountains in the 
World with Water; without being beholden 
to ſuch Imaginary Apprehenſions, as that Ar 
condens'd into Water by the Coldneſs of the 
Earth; or Vapours, rais'd by its Heat out of its 
Bowels ; much leſs Streams convey'd thro' its 
Cavities out of the Ocean, can in the leaſt Af- 
fect em; but rather, Rain alone perſorms the 
Work: Which never Falls, but gives em an 
Fucreaſe in the ſame Meaſure ; nor is With- 
drawn, but they ſuffer a proportionable Di- 
minution: So vainly do we Grope at Noon- 
Day for abſtruſe and occult Cauſes ; while the 
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only True One is plain and manifeſt before 

our Eyes. OTF 1 "NY 
And as for Thp-Springs, whic ever appear 
to the Day on their own accord; and Bottom- 
Springs, which lie: abſolutely buried in the 
Deep ; the Miner no ſooner diſcovers Where 
they lie, but he infallibly determines Whence 
they come; viz. the Former from Rain, di- 
ſtill d thro' the Soil; and the Latter. deriv'd 
from em, by ſuch Paſſages as the Quarries 
afford, to ſend 'em down into the Mines un- 
derneath : Nay, even Thoſe which are found 
deepeſt in Places adjacent to the Sea, ſo rare- 
ly partake of its Influence, that it were as 
much a Paradox to ſay, (in general Terms,) 

that they proceeded from. It; as to Affirm, 
that Mankind were a Blind Species of Anima- 
lity ; becauſe ſome One Perſon might, per- 
haps, be found Short-ſigbted, in every Parilh : 
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Which is but a weak and far-fetch'd Excep- 
tion ; yet the only One, that either Experi- 
ence Can find out, or Reaſon admit to this 
general Rule: viz. That Springs, of all ſorts 
whatever, owe their Subftance and Being to 
the Showers and Dews which fall from Hea- 
ven; their Quantity), both in Size and Dura- 
tion, to the Capacity and Depth of thoſe ſubter- 
raneous Cavities which they penetrate ; and 
their ſpecifick Qualities to the ſeyeral Metals 
and Minerals, which embue 'em in their Fra- 
vels thro' the Bowels of the Earth: Let us 

roceed to the Generation of Rain, which is to 
N Pply em; and to be again ſupply'd by em 
Interchangeably, for Ever. 80 | 
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Of the Common Source and Production of Rain 
VVV 0 


f SCI O proceed from the Diſcovery of 
/ =; the Origin of Springs, to the Gene- 
2 T & Wh af; a 
8 | ration of Rain; ſince Both alike 
So N= confift of Water, as being Actually 
: in Local Motion ; the Former, {till 
perpendicularly deſcending towards the Cen- 
ter of the Earth; and the Later, raisd up ver- 
tically into the Air by the Beams of the Sun; 
to be let fall down again by the Poiſe of its 
own Weight: This redoubled Motion, affect- 
ing not only that ſmall Portion of Water, 
which ſupplies Fountains and Rivers ; but the 


whole Maſs of Rain, which plentifully reple- 


niſheth both Sea and Land, throughout the 
Univerſe : My preſent Endeavour muſt be, 
to demonſtrate How, and by What farther 
Means, ſo vaſt a Body of That heavy Ele- 
ment can be continually kept in Motion; ſtill 


Aſcending and Deſcending, by an ever repeated 


Reciprocation. 
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Jo give the Firſt effectual Stroak for its 
Motion Upwards ; the Sun, by the Intromiſſion 
of his Rays, diſſolves the Continuity of the 
Surface of that Water whence it was Extract- 


ed ; and pares off what is more ſubtle into 


{mall Particles of an Inviſible Size; that, by 


2 Diviſion ſo Extraordinary, he may make a 


proportionable creaſe of their Superficies ; to 
hold 'em faſter, and tranſmit em with more 
Eaſe thro*' the vaſt-Tra& of Air they are to 
Aſcend ; As Bars of Tron, drawn into ſmall 
Needles, will ſwim upon Water as Chaff; 
and a Milfone, pulveriz'd and ſcatter'd in the 


Air, may be toſs'd To and Fro, by every Blaſt 


of Wind, like a Feather: And the Reaſon is, 
becauſe Quantity divided, increafeth irs Super- 
ficies in the ſame Proportion; tho' the Sub- 
ſtance, or Matter contain'd therein, remains 
ſtill the ſame, both in Bulk and Weight, that 
it was before the Diviſion was made; ſo muſt 
alſo the Subdiviſons proportionably increaſe 
in the One Reſpect (without meddling with 
the Other,) to an indefinite Progreſſion. 

But to whatever Number thoſe Subdiviſions 
be multiplied ; or be thoſe ſeparated Particles 
extenuated never ſo much; yet {till they re- 
main Heawier than any equal Proportion of 
the Ambient Air ; and, by Conſequence, will 
not ſwim, but ſink in it (as the Sediment 
ſinks to the Bottom of Liquors :) Unleſs the 
Rays, which made their firſt Separation, be- 
ing reverberated back from the Surface of the 
Earth, raiſe em up by their Rebound; and 
continually ſupport em to the Height to 
which they were Advanced: So that upon 


any 
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any Abatement, either of the Force or Motion 


of thoſe Rays, the ſaid Particles muſt ſubſide, 


and ſink down again to.the Place from whence 


they ART Thoſe that precede ſtill ma- 


king the Way Eafier, for their Followers to 
overtake 'em ; and. being Liquid, to concorporate 


with 'em into a double Proportion Progreſſive- 


ly : The firſt Compoſition conſiſting of Two 
Particles, conjoin'd ; the ſecond of Fur, the 
third of Eight, the fourth of Sixteen, the fifth 
of Thirty-two, and ſo indefinitely 3 every Con- 
cretion haſt'ning their Fall, (in Proportion to 
their Weight, ) into a greater Precipitation. 


Thus Rain is Generated of Vapours, rais d 
by the Sun; which become ſpecißed into ſe- 
veral Sorts, in their Fall, by Five ſucceſſive 
Cie | 5 : 

The x/* conſiſts of the Primogenial Atoms of 
Moiſture, of the ſmalleFt Size, and advanc'd 
to the greateſt Height; which, condens'd by 
the Cold of that Region, and being weaklieſt 


ſupported by the Sun's reflected Beams, at ſo 


great a Diſtance from the Earth, firſt begin 
to Fall, and give timelieſt notice to the Baro- 
ſcope, of the Change of Weather; but remain 
near Inviſible, like the Fall of Dew on a Sum- 
mers nt f 

The 24 Concretion conjoins Two, or more 
of thoſe Drops of the firſt Compoſition, into 
One; fo as to overcaſt the Firmament with a 
Foggy Obſcurity ; which is expreſs'd by the 


Sun, With a Glaring Splendor around his 


Disk; and the Moon, by a Raff about Her 


Jof a ſecondary Light; while the Stars can 


{carcely peep thro” it; and Thoſe, only _—_ 
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Cold, and thoſe Vapours are benumm'd with 


ſmalleſt Size, and moſt regular Refraction of 


and There one, of the fri and ſecond Mag: 


The 34 condenſeth into a 24fy Obſcurity; 
which deprives us of the Sight of thoſe Great 
Luminaries, ; tho' there appear no Clouds, till] 
Guſts of Wind drive em on Heaps; which 


3 *- 


ſtill grow more Opacous, till 
The 4th, rendring em no longer ſup- 


portable by the Air, diſtills a drizzling ſort of 
thick and Showry Rain, conſiſting of a Multi- 
tude of ſmall Props; which, at © I. 
The 5th and laſt Concretion, incorporatel 
themſelves into Rain, in full Proportion: And 
this Account of the Generation of Rain, thro' 
all its Deſcents, ferves well enough for the 


Summer's Seaſon ; while the Weather is warm, 


1 


and the ſaid Vapours liquid. 
But in Winter, when the Air is chill'd with 


Ice, the Scene is chang'd ; For PSS 
 Fir#}, Thoſe Dewy Atoms which remain'd 
Inviſible, now beſpangle the Sky by their 


the Sun's Rays, with the glittering Brightneſs] 
of a white Froff ; Next, Each Two of the 
Points conzoyn'd, making a: Line, become a 
Hoar-Fro#f, and create a Fogg-like Duskineſs 
by their Irregularity: Thirdly, Each Two of} 
theſe Lines laid together making a Plan; 
many of them interwoven into one Piece, by 
their fleeting Motion in the Air, (inſtead of af 
Mit) become Fleeces of Snom; and Fourthly, Nic 
Theſe growing more ponderous and tumblingh 
down headlong from the Sky, rowl themſelvesf 
into Bails; which Fifihly, bringing Froſt alogg : 
f | wat 


Of the Generation e RAIN; 


ag · ich em into à moiſter Region, are cruſted 
. oer wich Shells ef Ice, into Hail. Stones; 
ty; hich makes the Operation compleat; . 


dul Naw! in Reaned the uma Portion 4 Moi. 
ich ure (Which was Rain while it remain d li- 

. | Wit) became Hail by Congelation; and Both 
"P-Mpriginally proceeded | from Particles of the 
r of malleft Size and raf d the greßtsſt Height 
by the Sun; and deriv'd their Pedegree from 
em, thro An equal Number of Deſcents, by 


he Impulſe of their own Weight: It now 
ge occurs to ſhew, on the Converſe, Ho they 
1 are daily remounted/ by repeated Efforts of 
theils Rays, to the forefaid Stations; and 28 it 


vere regenerated, Each apart, without any 
Deduction or Dependance on the Reſt; — 
ord ing to their ſundry Sorts and Sizes, and 

ith en to mat ſereral eo! 1711Eꝗ to 


How Vapours, raidd by the Sun to ſeveral Heights 
in the Air, grow, by their Deſcent, condens d 
into Rain, and Hail, of as divers Sorts. 


I * T OW, ſuppoſe the Air to be. purg'd of 
= * ſuperfluous: Vapours, and the Sky ren- 
Wierd ſerene and lenz by their. Evacua- 
ions. | 
The Fir Effort a the Sun's Raye exhales, 
s it were by Reſpiration, the moſt ſubtle and 
ninute Particles of Moiſture from all humid 
Bodies, 


44 


ſpecifick Steams and Flavours out of Plants 


Vapours of as different Sorts ; which ſtill, upfl 


Of tbe Generation of RAIN. 
Bodies, (as well as Lakes, Rivers, and Seas,) 
but eſpecially from Vegetables ; which gently 
diffuſe their Balſamick Odours thro” the Air, 
till the Evening Sun, withdrawing his Beams, 
lets em fall again, almoſt imperceptibly, in a 
pearly Dew, upon thoſe Plants and Flowers, 
whence they were Extracted; or elſe they 
congeal into a white Froſt, which aſperſeth 
the whole Face of the Earth with a Mealy 
Tin&ure. 1 e e 
The Second Effort of his Rays, finding the 
Air begin to be warm, and the whole Face off 
Nature better diſpos'd to be wrought on, pe- 
netrates deeper into the Earth, and draws their 


and Herbs of every Kind; which are ſtill ad- 
vanc'd, Inviſibly, to a greater Height, till 
they begin to ſubſide perceptibly into a Fogy 
of Particles of the ſecond Concretion ; which 
ſubſides upon the Leaves of Trees, and upon 
the Straws of Corn, in Meldews and Hony- fall. 
if the Air be calm, and the Wind diſperſeth 
em not: Or elſe in Winter, theſe Balls of 
Dew (being now coupl'd into Pairs) become 
congeal'd into a Hoar-Fro#t ; which breaks the 
more Uniform Motion of Light into a Dush 
Hazineſs, oy 

The Third Effort fetcheth up the Eſſencey 
of Minerals, and ſulphurous Exhalations, out 
of the Bowels of the Earth, conjoin'd with 


on a greater Fall, grow into Mi##s ; or, While 
they hang ſuſpended in the Air, become 
Clouds, being driven into Heaps by the Windy 
while the Weather continues Fair; but upon 


Tha 


on the Generation of RAIN. | 


wy The Fourth Effort of the Sun's Rays, or 
\; another Lift by the Wind, the Weather chang- 
Wh its Complexion: into drizzling Showers , 


ME. dorn'd with Rain-bows, while they remain 
in iquid ; or into Snom, or Sleet of a Winterly 
hey ompoſition, mix d with Rain; which, by 


ſechlhe ſupervening Froſt, are Cemented toge- 
ly her, glazing the Earth with Ice, and loading 
AY the Trees with Snow intermix d. 81 

thel At the Fifth, when both the Earth and the 
| Air are impregnated with Heat, and jointly 


3: all onſpire to reinforce this laſt Effort to the 
* utmoſt, and raiſe thoſe Vapours and Exhala- 
ant ions to the higheſt pitch; and put em be- 


ond the Reach of the Sun's Power to ſuſtain 
em any longer; they Fall at laſt, with the 
greateſt Speed and Precipitation, into  Show- 
rs of Rain, or Storms of Hail, in a full Pro- 
Portion as to their watry Part; leaving behind 
em the more Earthy Exhalations, of a more 
efin'd and more ſpirituous Extraction, to 
port themſelves in Meteors of all Sorts; in that 
pper Region ; which, by the Uneaſy crowd- 


nto divers Situations, condenſe, and fall in 
as different Poſtures; and, taking Fire by 
heir Agitation, ſhoot into Stars, that vaniſh 


1 ach into a Line of Smoak; which (if it hap- 
» al den by Day) leaves a dusky Track of Opacous 


Puff in the Air, of three or four Minutes 
ontinuance behind it, Undiſpers'd. 


Now, as to the different Manner of the 
ompoſition of Rain, and Hail; their firſt 
ngredients are alike Inviſible Atoms, or Par- 
_ Wicles of Water of the ſmalleſt Size; wie 
make 


ng together of their Heterogeneous Matter 
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the third, into a Miſt; and at the fourth and 


ſpread upon the reſiſting Air, into Fleeces' ol 


4 2 x 15 


Df abe Generation of RAIN. 


make their rt Concretion into 2 thin Moi. 
ure by a ſcurce perceptible Deſcent; as ſooh 
as the ſupporting Beams of the Sun (being 
overpower d by their Weight) begin to yield; 
and the leading Particles ſtill opening the 
Way for the Others to follow and overtak 
dem; condenſe at the ſecond, into a Fogg, all 


#fth, into Drops of Rais of ſeveral Sorts ; (till 
increaſing their Size, and Precipitation, in 
Proportion to the Depth of their Fall ; which 
is found by Obſervation to be conſiderabl 


Greater in Summer, than in Winter. ic 


But at their Converſion into Hail, the ſaid 
Inviſible Atoms of Moiſture are rais'd to- 
higher Region; where they are quickly pe-. 
netrated by the piereing Cold, and ſoon con 
geal'd into a Hoar-Froſt ; juſt as Raments o 
Steel become glowing hot in an Inſtant, 'by 
falling thro' the Flame of a Candle: And theſe 
frozen Particles beginning to Fall, are event 


Snow ; which ſtill devolving Downwards, arti: 
rowl'd by the Wind into Balls; and drawingly 
after em that Froſty Air, into a warmer Clii 
mate below; are, by degrees, as it were com 
fited into Hail. Stones, of a larger Size; and 
wrap in a Coat of a more Tranſparent; and 
Icy Conſtitution ; as Candles, dip'd in melted 
Wax, put on a new Inveſtiture, upon every 
Immerhog. <6 ft7 ts HH Hitch 

Hence it comes to pals, that Storms of Hail 
happen ſo frequently in Summer, when Heat 
abounds, to raiſe their Vapours to a'compel 


tent Height; and ſo feldom in Winter, or Fro” 
ty Weather, for want of Moiſture to Ce ab 


of the Generation of RAIN if 


4% nent 'em together, as well as of Heat to 


50n R aiſe em. e 1 1 . * 4 3 : 
ine But, becauſe the ſaid Vapours, as ſoon as 
1d tney Congeal, begin to Fall; and, ſpreading 


the into Fleeces, haſten their Motion, till they 


take e row!'d into Balls of Snow ; and are laſtly 
„ Arruſted over with Ice, in their Precipitation: 
and Thoſe which are Higheſt, and firſt undergo 
ſtihtneſe Changes, get an Advantage above the 
ini Reſt, both for Size and Speed, in Proportion 
hicho their greater Deſcent thro' the warmer Air; 
ablWnd, conſequently, muſt receive an Accre- 
Nfion of the {maller Sort, which are Cemented 
TailMo 'em in their Fall: Hence it is, that Hail- 


ones are rugged and Multi- Angular, and of 2 
pe eſplendent Brightneſs, contracted from as va- 
conWious a Reflection of Light, (not ſinooth and 


its of lear, like Drops of Water Congeal'd ;) which 
t, byſ@vell expreſſeth their different and manifold 


ren) 
es Ol 
„ Are 
win 


5 


And, whereas the ſame Storm commonly 
ours down Hail. Stones of ſeveral Sorts, and 
dizes ; and the larger and more rugged moſt- 
y Fall ſooner ; and the ſmaller and leſſer Sort, 
ifterwards; as being not able to pierce the 
\ir, and force their Deſcent with the ſame 
dpeed : And, when the Storm begins with 
ail, and ends with Rain; it is becauſe the 
Til, which caufed that Precipitation in the 
armer and lower Region thereof, brought 
ot Froſt enough down with it, to cauſe and 
ontinue a total and perfect Congelation. 
Nay, ſo convertible are thoſe Watry Va- 
jours, that compoſe Miſts and Rain, into 
now and Hail; and Theſe are again fo reſol- 
able into Rain and Miſts, that all Four are 
+ ſometimes 


> Cl 
com] 
; And 
1 and 
melted 
ever 
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ſometimes let Fall at once, out of the ſame 
Cloud, from their ſeveral Heights in the Air ; 
and with ſuch Predominance either of Heat , 
or Cold, which as differently affect em; that, 


While Szow is ſcatter'd on the colder Tops of 
the Hills, Rain is often pour d down into the 


warmer Valleys below. | 


Or, on the contrary, after a Froſty an 
Hoary Miſt has long enſhrowded the Earth 


from the Beams of the Sun; and they have] 


melted the Upper-fide of it into Rain; the 


Showers, which were let fall, have no ſooner 
touch'd the froze» Ground, but have been 


Congeald, and glaz'd it quite over with Ice; 
and loaded the Trees with a Burden thereof, 


ſcarce ſupportable : Thus Vapours, rais'd by 


the Beams of the Sun, and let fall by their} 


own Weight, are indefinitely diverſified into 


all Sorts of Weather, according to the Ordi-| 
nary Courſe of Nature; and perhaps all theſe 
Changes may happen within the ſhort Space 
of eight or ten Days: Let us fee, how any 
One Sort of Weather can be of a longer Con- 


tinuance. 
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SE C 7. 


How Fair and Foul Weather interchangeably ſuc- 
ceed Each other; and as diverſly affect the Sky, 
at different Seaſons of the Year. 


UC is the Diverſity of Hail, and Rain, 
and ſo various is the Weather depending 
Wrchereon, at all Seaſons ; that it is impoſſible to 


ner Naffix any Sort of it to whatever Time, or Place; 
een much leſs to continue it in the ſame State, 
Ice; upon reaſonable Grounds, for a whole Sam- 
eof, {Wprer or Winter together. Yet, ſince it ſometimes 
| by Wo falls out; and previous Diſpoſitions, in 2 
heir MWereat meaſure, Occaſion it; and Theſe are 
into heſt taken from daily Obſervation ; I ſhall 
rdi- endeavour to dtaw a Scheme of the Summer's 
neſs PDrougbt in 1710, and How it broke; compar'd 
hace with that Memorable one in 1681,*( Three 


n Thirty Years ago,) in Both Reſpects. 


The great Drought in 1710, began fo early 
is the fifth of April, and laſted, without any 
conſiderable Change, till near the middle of 
Fine; and perſiſted, without a Flood, till the 
Weginning of September; the chief Diſpoſition 
or it being a wet and tempeſtuous Marct; 
hich at once disburthen'd the Sky of an ex- 
eſſive Rain, and ſettled the Air in a profound 
alm; till towards the Month's End; when a 
Fold North-Hefterly Wind congeal'd thoſe few 
Clouds, which remain'd undiſpers'd, into 
CT leeces of Snow, with ſome few Showers inter- 
Wixd; which left a maddy Sky for near a Fort- 
nighe 


ol * 
: : 


of the Vapours and Exhalations overcharged 


pear'd, by the various and Irregular Motions 
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night within May ; which overcaſt the Heavens 
daily, from Ten in the Morning till Two in 
the Afternoon; which the increaſing Heat offi 
the Air {till rais'd Higher and higher, till it 
quite diſappear'd and vaniſh'd out of Sight. 
This Serenity continued ten or twelve Days 
longer; the Weather-Glaſs keeping ſtedfaſt to 
its utmoſt Pitch all the while, to ſnew that the 
Drought of the Weather was then at a ſtand 
till near the Entrance of June, that the Weight 


the Sky, and became abſolutely unſupport-W 
able: And that the Sun, having attaind to 

the Height and Vigour of his Summer's Solſtice, 
was as loath to let em Fall; till the ſuppreſs'd 
Air began, as it were, to reel and ſtagger To 
and Fro, under the Burthen; as plainly ap- 


of ſome wandring Clouds ; which the Barometer 
alſo reſented by a correſpondent Riſing and 
Falling, yet near to an Equality; till thoſe 
Clouds were overgrown, and ſubdued the Re- 
flection of his Rays; and forced the Returns 
of the Sky as well as of the ©uickſikver, to de- 
cline gradually towards the Falling Side. 
Let they ſtoop'd not ſo low as to part with 
any Drops of Rain, till after many repeated 
Deſcents; and Then, Here and There, contin- 
gently ; till thoſe Clouds were driven into 
flying Showers by ſudden Guſts of Wind, which 
ſtill attended em; and firſt they hit the Ridges 
of Hills, and Heights of Ground, that moſt 
oppos'd their Agitation; and thence drove 
down into the Valeys; where the Sun's Refle- 
ction was more broken and leſs able to ſuſtain 
'em, than in the Plains; where his ä 
: 0 
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Of the Generation of RAIN. 
| ſo ſtrong and Uniform as to diſpute their Fall; 


and ſometimes repell d, and reſolv'd em again 

of WW into Atoms; and ſo over-baſtily, and in ſuch 

it Crowds, that their Concretions grew fo fa#, 

. and they fell again with ſuch Precipitation; 

7 that they brought down with em from that 
to 


frozen Region, at Midſummer, as ſharp Blaſts of 


| Showers of Rain, as fall in September.. 
gh And this Struggle between the Heat of the 
gel Air on the One Part, and the Weight of the 
ort-W Clouds on the Other, continued all June with 
1 toll an almoſt equal Succeſs ; and the Impulſe of 
ice, fl the Latter was ſo warmly repulsd by the obſti- 
els dl nate Refictance of the Former, while July 
"Toll Hſted, that they moſtly ſcatter'd Miſes inſtead 
ap- of Showers ; nor did the Rein in Auguit ſo en- 
tions tirely prevail over the Drought, as to cauſe a 
meter Flood, till near the middle of September: And 
and after all, the Sky ſettled not into à Serenity ſui- 
holeWW table to the Seaſon of the Tear; but continued, 
Re- as it were | by Counter-Libration, thoſe Ups 
turn and Downs of Hot and Cold, with wet and dry 
o de- Weather, which happen'd in June and firſt 
Occaſion d em; whereas the Other Memora- 
ble One began later, and continued longer; 
and ſhut up the Summer's Hears with a ſeaſo- 
nable Rain and a great Tranquility. 


For the ſaid Droughty Seafon, being de- 
ferr'd more opportunely till May, the Rain, 
which fell in March and 4pril, had time enough 
to fink deeper into the Ground, than to be 
overhaſtily extracted into Vapours by the Sun: 
Beſides,” gentle Nortb- Ea and Weſt Winds 
blew alternately all the while for his Aſſiſtance, 

xr] 2 2 Os to 


Winds 48 uſually blow in March 13 and as cold Mp 
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to ſupport 'em, till the middle of Fuly; and 
after they had got their full load of that O- 
pacous Stuff ; which, by obſcuring the Luſtre 
of his Beams and weakning their Fervour, re- 
duc'd the Air to a cooler Temper ; thoſe Winds 
alſo began to vary, and ſhift more Southerly, 
to let them Fall by degrees, and condenſe im- 


perceptibly into an Overcaſt; which, finding 


the ſubſtrate Air too warm to admit it Univer- 


| fally, ever and anon roſe and clear'd up again, 


- Weather remaining Dry for all that Sea- 
on. 

Till, at the Beginning of Auguſt it ſcatter'd 
ſome flying Drops, of too large a Size to be 
diſſolv'd and too heavy to be ſupported ; as a 
Preliminary Diſpoſition to the enſuing Show» 


ers, which were put off a Fortnight longer ; | 


and the Wind, now veering conſtantly about 
the Horixon, with the Diurnal Courſe of the 


Sun, thro' all the Points of the Compaſs in 


Four and Twenty Hours; kept the Conſtitution 


of the Sky ſo, Equilibriow, and thoſe Muddy | 
Vapours lo- eben ſpread over it; that, upon 
every Repulſe from the Earth, they were re- 
ſolv'd into Air in two Hours Space, and quite 
diſappear'd ; without any Evacuation of Rain, 
to carry em off; or one Blaſt of Wind to 


Chace em away. 


Until thoſe flying Drops gathering together 3 
into Showers, and Theſe falling in with ſud- 


den Guts of Wind, broke the Overcaſt into 


where it was heavieſt loaden in the Firſt Place, 
and ſucceflively proceeded to exonerate the 


Teſt ; ſo that no where was miſs'd : And, in 
Concluſion, the Reſiſtance of the Heat below, 


being 


Clouds; which reſpectively exonerated the Air, 
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| _—_ Showers, fair Way was made for a 
W plentiful Rain to deſcend Univerſally, till the 
Sky was clear'd, and the Ground ſatisfied. 

So differently broke this Surfeit of Dry Wea- 


continued, after as diverſe a Manner; and 
their more and leſs ſeaſonable Commencements 
as juſtly Occaſion'd it: The Former beginning 
in April, a Month too ſoon, and holding 


Change into Foul Weather with the Sun, up- 
on harder Terms, when he was in full Power 


rd to reſiſt it; than the Latter (which was de- 
be ferr'd till May) did in Augan#t ; when his droop- 
SA ing Beams eaſily ſtoop'd to lay down their 
% WF Burthen: So that the Quarrel which was 
er : ſtarted at the Fir/# Change, and reviv'd at eve- 
out ry Turn, in the One Caſe ; was either whol- - 
the ly wav'd, or readily appeas'd in the Ot ber. 
in Hence it is Remarkavle: Iſt, Thar, in both 
10n WF Inſtances, the Serenity began and ended with 
ddy a dusky Sky, for ten or fifteen Day: together; 
pon with an Interval of ſettled Weather for five or 
re- fix Weeks ; the precedent Dusk alike beginning, 
uite and the ſubſequent ending with Rain, which 
ain, Occaſioned the Change. x 
to 24ly, That thoſe Clouds roſe every Day till 


Noon; and fell in the Evening, while the Fair 
ther Weather was coming on; being advanczd by 


ſud- the Morning-Sun, and let fall by his Weſterly De- 
into clination; While the Air was cool, and the Earth 
Air, moiſt to receive em: But, on the contrary, 


when the Serenity went off, the ſaid Cloudy 
Overcaſt {till deſcended from the Air's upper 
os Region, 


being every where weakned alike by the refri-" 


ther from the Former; and Both were ſo long 


ſtanch no longer than Fune, contraſted a- 
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Of the Generation of RAIN. 
Region, till the Sun's Noon#Fead Height enabled 
him to repel it, whence it came. 

24ly, That the Riſing Overcaſt, the higher it 
was advanc'd the thinner it became, and more 
tranſparent ; till it quite diſappear'd : Where- 
as, on the contrary, That which deſcended, the 
lower it ſunk and the nearer it approach'd to 
the Ground, grew more denſe and Opacons, 
till it was repuls d. 


La fliy, That how denſe and groſs ſoever 
this deſcending Overca#t became, yet it was uſu- 


ally clear'd off, by a Reſolution into its pri- 


mogenial Particles, in fcur Hours Space ; that 
is, between twelve a Clock and four in the A 
ternoon; having the remaining twenty Hours al- 
low'd it to Compound again, before it was re- 
ſolv'd a ſecond time by the Sun, when return'd 
to the fame Meridian: Till at laſt it was diſ- | 
ſolv'd into Ake, Showers, and Rain; and the 


Serenity ceas'd. 


Thus Rain, in both Inſtances, was Gene- 
rated cf P xp: urs rais'd by the Sun; which 
paſs d and repaſs'd thro' all its * of Con- = 
cretion and Diſſolution, recounted in this Se- 
ction, by the ſuperadded oy nn of its own Wl : 
Weight, within the ſhort Space of four and 
twenty Hours: The Weather continuing Fair, 
while they were ſupported by his Rays, in 
Summer ; Now it occurs to enquire, How ſuch 8 
Weather can be ſettled in Vinter, while his 
warmer Beams are withdrawn to a Foreign 
Climate, | 
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SR ct. 10 


How the Weather becomes ſettled in Winter; and 
changeth differemly from what it did in Summer. 


6, F ROM what has been ſaid already of the 

4 Change of the Weather in Summer, it 
r plainly appears; that it is Then beſt ſettled 
u- (when the Heat of the Sun is predominant) 
1— by his Support of thoſe Vapours and Exhala- 
at tions in the Air; which otherwiſe would diſ- 
f- WW compoſe it: Now, on the contrary, the like 
l- Serenity is beſt preſerv'd, when thoſe Vapours 
e- and ill Humours are let fall to the Ground, 
d and /uppreſs'd by a hard Fro; to breed no Di- 
iſ- ſturbance, till his warmer Beams lets 'em looſe 
he ME again into ſome New Commotion. 


For, to reſettle a Winter's Serenity, after the 
je- MR Autumnal Rains are Fall'n, no more is requi- 


while he declines to his Winter- Quarters, to 
give the Air no Diſquiet; till his reaſcending 
Beams begin to rouze em up again, towards 
the Spring, into Feggs and Mi#ts ; which the 
2 ſooner it happens, the Change of the Wea- 
ther grows more Tempe ſtuou; and the Rain, 
being groſſer, falls with greater Precipation; 
Or elſe, if the Seaſon be farther advanc'd, the 
Fort commonly breaks into Fair Weather; the 
ſame Heat which raiſeth thoſe Mis being 
enabled at once to diſſolve, and ſapport em. 


24 Our 


red; than that their Moiſture, after it is ſunx 
deep into the Ground, lie Congeal'd Thera, 


"29 
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5 Our laſt Great Froſt, and its ſudden Thaw, was 

' a Memorable Inſtance of the Former Sort ; 

I - which continued, with ſome Intermiſſions, 

by from the Beginning of November, till the End 

i of January; and, after it had enſhrowded the 

1 Earth from the Rays of the Sun, for eight or | 
9. ten Days, with a thick Hoar-Frofty Sky, broke | 
{aj ſo on a ſudden ; that the Thames was paſſable | 
vl for Coaches, from Meſtminſter to Lambeth, in 

la the Morning, and for Barges back again be- | 
bl fore Night; the Sun's Rays having warm'd | 
wh the Backſide of that Miſe all thoſe Days (which 
oh was congeal'd before, and floated thro' the Mi- 
4 nuteneſs of irs Particles,) then (being made | 
71 liquid) concorporated into ſeveral Concre- 
1 tions, and ſunk down apace, till it had melted | 
1 all the Ref. = 
6d Another Frog, about ten Years before This, 
mh (which continued from the fourth of February 
1 till the twentieth Day of March) froze it ſelt 
_ out of the Ground, without Rain; the more 
1 enlivened Beams of the Sun, at ſo far advanced 
Th a Seaſon, ſtill carrying off the Foggy Vapours 
ag and Fro#fy Exhalations, as ſoon as they were 
I taisd ; and leaving an Interval of a happy * 
my ſeeding (which was ſucceeded by an early 
5 Harweſt,) before any April-Showers fell to in- 
10 1 terrupt it; quite contrary to the Other, which 
ot broke in the Depth of Winter, with a haſty Rain; 
ſel the Air being then groſſer and heavier, than * 


. the Sun was able to ſuſtain. 
wh. Thus Fair Weather is of Courſe ſucceeded 
by Foul; and cannot be long continued, in 
Summer, Without an Exceſs of Heat, to ſupport 


8 | . 2 22 | 
thoſe Vapours and Exhalations which float 
upon 


Of the Generation of R ATM. 
upon our Air; nor in inter, but by as intenſe 
s Cold, to ſuppreſs 'em : But in the Spring and 
Autumn, when the Equino#ial-Sun ſtands Neu- 
ter, in Reference to thoſe diſagreeing Qua- 
lities; Wet and Dry Weather change alternate- 
y at every Turn of the Wind, without any 
Proſpect of Settlement; till either May gives 
the Predominance to the Former, or Novem- 
ber to the Latter; and ſeldom without violent 
Storms, and raging Tempeſts; which, being 
n'd Compound Meteors, conſiſting of Vind as well as 
ich Rain, they properly belong to the following 
Ai- Section; where Both are jointly diſcuſs'd, ang 
ade their various Phenomena are diſclos'd and Fx. 
re- plicated. | 1 


W. 
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Of the Production of WIND. 


8 & . L 
The general Notion of its Production. 


2 LTH O' Rain (of which I have] 
> A 2 Already treated) and Wind (which 


I now undertake), be compos'd of 
tre Two different Elements; yet they 
ſympathize ſo much in their Mo- 
tions, that Re 1 have ſaid of the Generation 3 
of the One, muſt 7» part be repeated, and ap. A 
ply'd to the Production of the Other; for, as 
Water is rais'd vertically, in the Former ; ſo is 
Air, in the Latter; and Both entirely, by hel | 
Rays of the Sun ; notwithſtanding, as to the pe. 
Manner of their Deſcent, they differ no leſs ; ky 
in regard the Air which they paſs chro”, does 6 
not tranſmit em alike; So that my preſere In 
Endeavour muſt be mainly employ'd, to com- In 
pare em together all along my Diſcourſe; and 
ſhew at every Step, their Accord in the One Re- 
ſpect, and their Difference in the Other. A 


Fir f, Conn their joint Accord: al 3 
the firſt Active Stroke that the Sun gave in the I 
Generation of Rain, was to extract Vapours out f 

of 3 


Of the Pr odudion of WIN D. 
of Vater, by a Diſſolution of its Continuity 
nto [mal Particles; that by the Increaſe of their 
WS --perficies, he might hold it faſter, and raiſe 
It thro' the Air with more Eaſe : So, in the 
Production of Wind, he mingleth his pureſt 
Rays with the groffeſt Air, which grovels 
pon the Surface of the Earth; to make it 
Lighter, by their Compoſition ; and withal to 

ell it to a greater Height, Spherically ; ſtill 
Narifying it more and more below, and Con- 
enſing it as much above, as the Reffection of 
Wis Rays either Increaſeth or Diminiſheth ; and 
hat is alſo renew'd by a daily Repetition; 
ill at laſt they grow to weak, to ſuſtain ſo 
beavy a Load of Exhalations any longer; 


Ave fl 


1ch {Which then begin to Fall again, towards the 
d of Purface of the Earth, depreſs'd by their own 
hey MVeigbt. 5 

Mo- Secondly, Touching the different Manner of 
tion their Deſcent, the Water, whereof Rain con- 
ap- Wiſts, being a much denſer and heavier Ele- 
„as nent, than Air, (the Medium thro? which it is 
ſo is o paſs,) every Drop thereof muſt pierce it 
the Avith a di5in& Hole; to diſtill its Showers per- 
the pendicularly towards the Surface of the Earth; 
eſs; rhereas windy Exhalations, how groſs and 
does Heavy ſoever they be, yet till retaining 
lent Ahe Natural Context of that Element, they 
P ouſt drive the Subject Air entirely down be- 
and 


Pore em; as the Salt-Flood repels the Freſh, 
Re- rhen their Currents meet; and (the depreſs'd 
Fir, ſtill making a more obſtinate Refiftance) 
at Part of it which is the Upper most muſt 
45 aſide, to find an eaſier Paſſage Downwards ; 
the nd the foſter it falls (always meeting with a 


A 
: 


ov reater Reſiftance ) it is ftill conftrain'd to de- 
of 


ſcend, 
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ſcend, by 2 greater Declivity from the Perpendi. 
cular; till its Courſe arrives at laſt to a Level, 
and becomes Progreſſive ever after; the whole 
Stream of Exhalations purſuing the ſame Tract; 
and puſbing forward all the while, till their 
common Stock be quite exhauſted : Thus the 
Wind is produc'd, by a reciprocal Motion of Ex- 
halations; firſt Aſcending perpendicularly, and 
then Deſcending again ſtill more and more Ob- 
liquely by degrees, till ics Courſe becomes at 
laſt Horizontal. 


And foraſmuch as the ind, according to] 
the vulgar Acceptation of the Word, is defi- 
ned, A Flux of the Air, which is the Subject off 
its Motion; in Reference thereto, it is to be 

Conſider'd, Fir, that Air is a Heawy Ele- 
ment; as appears by the Baroſcope, which finds 
the pure ft Sort Equilibrious to ſever and twenty 
Inches of Quickſilver; or lo many Foot of Water; V 
and, conſequently, the moſt natural Motion 
of the Wind, in Compliance with the Tendence 
of its ſaid Subject, muſt be Perpendicular, to- 
wards the Center of the Earth. 

Secondly, the Wind being rais'd Spberically by 


M) 


the Sun, with due Reſpect to our Globe's Su- 
perficies, muſt Fall directly towards its Center:] 
And being alſo pf d up by the Compoſition of 
his Rays, muſt return back as directly whencel 
it came (as Air returns in a Cupping-glaſs when! 
the Flame is Extinguiſh'd,) as ſoon as they are u 
withdrawn: Beſide, the Reflection of his Beams, t 
being ſffrongeſt near the Surface of the Ground p 
which they fall upon; the windy Matter muſt 
make the ſharpeſ# return Thitherward: Hence 
> | them 
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vel, We deepeſt Deſcents create the brickeſt Winds ; as 


Hole well as the ſharpeft Showers. 

it; Thirdly, To decline the Courſe of the Wind 
zeit Mobliquely; as the Rain, that falls indifferently 
the Mon all Places, alike ſlides down on all fides into 
Ex- the Valleys, ſo does Wind into the ſame De- 
and {Mpceflions ; and as Rivers of Water are directed 


Ob. by their Banks; fo is this Flux of Air by the 
s at Situation of the Valleys, which it chanceth to 
fall into; the One Element, being as naturally 
Winclined to follow the Conduct of its own 


> to Veigbt, as the Other; And Wind grows, by its 
defi- Ndeepeſt Deſcent, as it were into Floods, ſtill 
Z of of a larger and ſtronger Stream. 

be Bur on Plains and Champion Ground, where 


Ino Depreſſions are found to ſway its Courſe; as 
the Heawvier and denſer Air (being UppermoF#t ) 
forceth its Way thro' That which is Lower and 


pyeaker Side of the ſubſtrate Air muſt incline it 


Y by Poſccion; or the Vapours, which attend it, de- 
s Su- Fermine its Indifferency by Protraſion: But, both 


nter: 
on of 
ence 
when 
y are 


lence a 
theſznult in the Air, by Rarifying it below, and 
Fondenſing it above; draws it after him from 


Eaſt 


Lighter ; ſo the Heavier Side of any Part muſt 
draw the Lighter ſide-ways after it; or the 


Laſtly, the Sun, which firſt ſtirs up this Tu- 


G1 
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Ea to Welt, by leaving it ſtill Rarified by hi 
Preſence, for the More 40 to follow oe by 
its Preponderation: All which ſaid Points oc. 
cur to be diſcuſsd and explain d, in che ſame 


Order that they: are Propos d. 


* "=. 
z 


SECT. IL 


How Wind is produc'd of Air, by the Matiaol 
and Mixture of the Rays of the Sun; and 
How it is directed by the Situation of the Een 
on which it falls. 


— INC E Wind Eſſentially conſiſts of a Hur 
of Air; and all Motion is conceiv'd to pro- 
ceed from Re#f ; T am to ſuppoſe the Air to 
be ſettled in a profound Calm, Wee | it begim 
to Move; and ſhew how the Rays of the Su 
firſt diſturb its Quiet; partly by the Lightneſi N 
of their Compoſition, expanding and rarify- 
ing it, as it were, towards a Vacuity ; and 
partly by the Activity of their Reflection, Buoy 
ing up the Groſſer Part of it in the Morning, 
while their Light and Heat increaſe ; and let- 
ting it /mk down again into that Vacuity, when ; 
they are withdrawn in the Afternoon ; which 
ſufficeth to anſwer the Minds aforeſaid Dol 1 . 


nition. 


Thus the Air is rais'd by the AG and! 
Activity of his Beams upon the firſt Approach; 4 
and falls again Perpendicularly, as ſoon as 
they are withdrawn, by the Innate Propen- ; 

ſion 7 
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gon of its own Weight ; but withal being ex- 
Wquiſitely Liquid, is as eaſily inclined to follow 
che different Direction of the Ground's Declivity, 
herever it lights : Hence it comes to pals, 
that the Morning and Evening's Air, conſtant= 


tle Gales, upon the plaineſt Flatts of Ground, 
and amidſt the greateſt Calms ; breathing eve- 
ry where, and every Way at once; and al- 
moſt as Imperceptibly as the Riſe or Fall of 
Dew ; and ſcarce to be diſcern'd, but by the 
wafting To and Fro of the Flame of a Candle ; 
What, Weathercock-like, wou'd repreſent the Va- 
iety of its Motion. . 

But, upon a conſiderable Advantage of 
round, the deſcending Blafis grow ſenſibly 
enliven'd; and if its Declivity be increaſed in 
pro- Mepth, or Compaſs ; the Wind makes more haſte 
ir tofMown it, and ſpreads it ſelf into a larger and 
egim ironger Stream, towards the Falling Side; as 
Sun oggs are wont to ſwell, and ſubſide towards 
ytneſi Night into the lowe# Situations, while the 


Flusli 


xrify-{Wky is calm, and leaves em Undiſpers'd. 
and And, when they draw their Extraction 
Buoy-rom aloft the Hills which ſurrounds thoſe 
rning, Plains, their Celerity is inereas'd, in Propor- 
d let: ion to their Deſcent; and they ſlide down, ſuc- 
when eſſively from all Sides, into the deepeſt De- 


vhichl reſſions; where, like Torrents fed with many 
Def. Nille, and thoſe alſo ſwoll'n with ſudden Show- 
„, they ruſb headlong down the Valleys, into 
Mꝛ'iee Plains below; and as it were Overflow 
e and m, with Inundations of Windy Matter; like 
oach; Vers over-grown with Rain, when their 
on as Panks are broken down, and their Channels 
open- Fe incapable to contain em any longer. 
ſion But 


E. 
EY 


Wy attends the Riſing and Setting Sun, with gen- 
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But if it chance, that the Vapours and Ex 
halations, whereof the Wind is compoſed, ſur- 
mount the Tops of thoſe Hills, whence they 
derive its Origin; They rendevoux there 2 
while, with a great deal of Indiferency ; till | 
they be broken by their own Weight, upon the 
Summits thereof, into ſeveral Parties; and de- 
ſcend as divers Ways at once, into Streams of | 
as different Determinations, according to the 
Conduct of the many Valleys, they fall into; 
whether down into the Plains «underneath, or 
they be carried farther off into Foreign Coun- 
tries: As from the Tops of the Carpathian Hills, | 
in Hungary; where the moſt Eminent of em, 
having ſcarce a Breathing Air «por it, gives a 
Beginning to the manifold Streams that ga- 
ther, in the Valleys underneath, into Floods of 
Air, that become moſt violent and Impe-|W / 
tuous. i. 1 
Or, if the Tops of the ſurmounted Hills be 7 
Ridged; or many of them continued in One, i 
the ſaid Maſs of Condenſed Air ſometimes f. 
7 


ſplits itſelf into the To contrary Winds only, 7 


which blow from each Side at once, towards Wi: 
. 5 
the Oppoſite Points; as the Eat and Veit Windi it! 


frequently do from that Ridge of Hills, which 


{eparates Lancaſhire from V orkſhire :; by the Im- 
pulſe of the condenſed Body of Air, that diſ- 
chargeth it ſelf Both Ways, till ſome Counter- 
mot ion of the Air repel it; the like being done 


Places. | 


Or, if the Form of thoſe Hills be Pyrami- f 
n 


em, being pierced, deſcend every way alike WF? 
Q with 
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x WW with ſo much Þdiferency, that the Diurnal Mo- 
ur- tion of the Sun, rarifying the Air ſucceſſively 
ey before em, ſufficeth to draw 'em correſpon- 
2 dently from Eaſt to Weſt; from Morning till 
till Evening, that He lets em fall; as is reported 
the W of Mount Viſo, that over-tops the Alps: And 
de- perhaps the Wind, being drawn ſo far as Ore 
: of WW half around it, may compel the Air on the 
the MW Back-ſide of it, to blow the contrary Way 
to; along the Other half, to perfect the Revo- 
or lution. VVV 

un- But it happens much Otherwiſe, when 2 
11%, ponderous Maſs of condenſed Air is let fall 
em, by the Sun from the Top of a High Moun- 


es à tain, without any ſuch Predetermination ; as is 
ga- done frequently, from the Top of Parlocł near 
of Lancafter; where the Mind tumbles down into 
pe- Mireſdale with ſuch Precipitation, that, by its 

Rebounds from the Bottom of that Valley, it 
% be remounts the Wefterly Heights of Ground; and 
Ine, is carried aloft to near the ſame Height, till ic 
mes fall into the Sea ſome Miles off; while the 
only, 8 Hefterly Gales have blown underneath it, fot 
de ſome Time, the contrary Way; as appear'd by 
the Clouds, riding Both Ways at Once. 


Thus out of a profound Calm is drawn a 
Preatbing Air, by the Beams of the Sun mix- 
Eng with it; which, being enliven'd by their 


done Activity, firſt aſcends; and, after They are 
other withdrawn, is let fall again by its Flux down- 


8-74; ; which gives it the Nature and Notion 
rami- df Mind: And the Reflection of his Beams, be- 
Sides Ing ſtrongeſt near the Earth's Superficies, makes 
zount he lower Part of it Lighter, to incline it to 
alike all; and withal more Expanded, to make 
with room 


'* 
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room for its Reception: Now heing thus diſ- 
poſed, and exquiſitely Liquid, it muſt as eaſily 
follow the leaſt Declivity, where it Falls ; and 
the Higber it is mounted, ſtill with greater 
Precipitation ; and the farther the Valleys are 
extended, either in Depth, or Breadth, {till 
grow into greater Floods, and Flow more impetu- 
orſly, according to their Diredtion; as appears 
by thoſe Ingtances I have produced for that 
purpoſe : Hence-it 1s to be Concluded, that 
Wind is nothing elſe but ſuch a Flux of Air, as 
I have deſcribed. 


SECT. IL 


How the Motion of the Wind depends on the une- | 
qual Poiſe of the Air; and How its Flux u 
diverſified, in its Paſſage thro' Ir. 0 


8 ß ͤ ̃ ., ]⅛7˙wet:!.!. 8 


IINCE the Wind is defined a Flux of the 
Air, and the Air, ſo moved, is a ponde- | 

rous Element, as appears by the Baroſcope ; | 

(which makes the Weight of the Atmoſphere, | 

when it is lighteſt, equivalent to ſeven and twen- i 

ty Inches of Quickſilver) no more is required | 

from the Sun, to convert it into Wind, Than, 

firſt to Rariſie the Air more below, by the Brisk- 

neſs of the Beams near the Surface of the Earth; 

and ſwell it up Spherically, by the Mixture of 

his Rays: And afterwards, by withdrawing 

em again at his ſetting,” to condenſe it above, to g. 
I make it Heavier, to Fall perpendicularly towards 
the Center, and ſupply the rarified Space left} 

| behind 


„* 
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behind Him : Juſt as after the enkindled Flax 
has expell'd the Air out of the Cupping-glaſs, it 


, returns immediately, to repleniſh it again, af- 
r ter the Flame is extinguiſh'd : And withal, 
e ſince the Sun draws, all the while, the ſaid 
U rarified Space after him Tranſverſly, into the 
1. Met, by his Diurnal Motion; the Wind muſt 
rs needs follow him Thitherward, to ſatisfie its a- 
at bove-mention'd Definition. 

t 

25 F. I. 


Vet, notwithſtanding this Eafterly Determi- 
nation of the Wind; the Sun, to leave it free 
Liberty of Blowing from any other Quarter of 
the Heavens, in this our Temperate Zone, (Where 
his Rays are weaker, and his Courſe of a 
| ſmaller Compaſs than in the Torrid) and alſo 
ne- ¶ to direct its Motion more effectually, from eve- 
x ry Point of the Compaſs, on Occaſion ; per- 
BW mits it either 1/f, To follow the unequal Poiſe 
of its own Weight towards the Heawier Side 
che or 24, To fall into the ſubrate Air, where 
de- it is Re, and leaſt able to ſupport It. 
ope ; 
here, 


Firſt, Concerning the Former Part: To 
give the the Motion of the Wind both Force 


ired and Point, at the fame Time; the Sun, from 
nan, his Riſing to his Serting, ceaſeth not to fill the 


Air with Exhalations and Vapours ; which, con- 
arch; ſiſting of Earth and Water, tho? divided into 
e of che /malle# Particles, ſtill preponderate the Am- 
ving bient Air, and preſs it downwards ; as neither 
e, to rowing Lighter, nor filling a greater Space by 
rards heir Separation: Again, That windy Matter 
left {WPÞ<10g diverſiy extracted, both for Quantity and 
hind} 1 Quality, 
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Quality, Here and There, out of et and dry 
Places; muſt as differently affect the Incumbent 
Air, to move Tranſverſly ; and purſuant there- 
to, give the Wind as various a Propenſion to- 
wards all the Points of the Horizon; and no 
leſs effectually Here, on Champion Grounds; 
than the Declivity of Hills and Valleys actually 
do in Other Places. 

And, whereas Exhalations are fo finely inter- 
mix'd with Air, as to give the Mind an Interior 
Tendence by their Compoſitions ; and Vapours are 
only annex'd to it, to impel it Exteriourly by | 
Protruſion; yet, foraſmuch as their Natural 
Propenſion, draws em Both downwards, They | 
jointly concurr to the Wind's Production and Con- 
duct; ſeldom deſcending apart: After the One 
has Open'd the Paſſage, the Other ſtill making | 
more haſte to purſue and overtake it; and mu- 
tually propagate each Other: The Wind, 
by condenſing the Vapours into larger Drops 
of Rain; which, by growing greater, and 
falling ſaſter, on the Converſe, haſten the 
Air into IVind, to ſupply the fame Space and 


reſtore the Air's Equilibrium, by their Preci- Mt . 
pitation. = 
Thus the Wind's Tndifferency which way to 
Blow, is effectually determin d by the Unequal MY | 
Poiſe of its own Weight; and its Flux is dire- MF « 
Hed by the Uneven Support of the Air, which ! 
ſuſtains it: Now, altho' the Paſſive Part, thro' MR ! 

which the A4&ive Wind is to force its Way, be 
exquiſitely Thin and Fluid; and more ſlippery 3 \ 
than Ice, to let it ſlide down over It; and as 
eaſily ſtoops to its Preſſure, on the declining MMR - 
Side, if gently Mov'd ; yet it grows harder by 
t 


Compreſſion; and Ob#inate, if it be urged WF 
with! 
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mix'd with Wine, or Balm and Oy! with other 
Liquors) is never quiet and ar Eaſe, till the 
Heavieſt Part be Loweſt ſeated ; and all the 


= - 

o Reſt in their proper Stations, to render the 

: WH whole Body throughout Equilibriozs : Hence 

y isis, that, as Rivers of Water are confined to 
W their Channels; and their Streams are regulated 

rand directed by their Banks, which Way to 

or Move, 24:ther to Flow, and after what Man- 

re ner; ſo, in our preſent Caſe, 

OY | 

5 2 oe 

ey | 


n- Secondly, The Flux of the Wind muſt concede 
ne to the Favourable Diſpoſition of the ſubſtrate Air, 
ne in all thoſe Reſpects. 

u- Fir, If the Airy Matter, whereof the Wind 
nd, is compoſed, be advanced ſo High, and the 
ops ſubitrate Clouds prove ſo greſs, as to render its 
= Motion perfectly Level before it reach the Sur- 
the face of the Earth; it hurries thoſe Clouds 
ind along with it through the Sky, at near the 


-ci- me Height, at a mighty Rate; (Nothing 

that is tedfa;t or ſolid occurring, to obftruct or 
/ to retard its Carcer,) notwithſtanding the Rack 
qual may ride underneath perhaps Tran{verſly, or the 
lire- quite Contrary Way, by Virtue of a like Impulſe 
nich from ſome other Quarter of the Sky; till all the 


ſaid Winds ſubſide into Calmer Weather: Or, 
„be Secondly, In caſe the Weight of the Wind pre- 
very vail, to force its Deſcent down to the Ground 


1d as (as is uſual) Obliquely; it rebounds again into the 
ning Air at near the ſame Angle; and 1s Reciprocally 
by brought down again, by its Preponderation, 
reed i through the Ambient Matter; and ſo Up and 


wich | F 3 Deus 


wich Speed and Force: And the Air (like Water 
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Down, with a kind of Undulation ; moving for- 
ward (like a full-blown Bladder caſt upon 2 


Marble Table) with progreſſive Subſults, till 
the Energy of its fir Impulſe be ſpent. 

_ Thirdly, If peradventure the Deſcent of the 
Wind be fo deflected from the Perpendicular, as, at 


its Approach to the Earth, to /»cep the Plain, 


whereon it lights, with a ſmooth Horizontal 
Gale; yer preſently its Flux becomes diſor- 
der d, by its Adbeſion to the Ground; which be- 
ing fix'd, retards its Motion below; while the 
Fluidity of the Air aloft, devolves it with more 
Freedom, as to the Upper Part; which, like a 
Bowl cait upon a Plain, moves forward with 
Cycloidical Furls, one wrap'd within anther, till 
its Motion ceaſeth ; which, like Waves of the 
Sea driven into ſhallow Water, tumble head- 


long One over Another, as if they {tumbled up- 


on a broken Bottom. 
Fourthiy, Though the Flux of Wind (all the 


ſaid Impediments being remov'd out of irs | 
Way) had free Liberty in other Reſpects, to 
blow to every Point of the Compaſs, without 
any Difference ; yet it coud not paſs forward Y 
towards any of 'em in particular, without ſlip- | 
ping aſide, and making its Returns To and Fro | 
elternately at every Inſtant; the Paſſive Air 
ſtill making the greateſ# Reſittance to the Active 
Wind's Motion in a direct Line, where it is moſt . 
Oppreſs d: And the Vind being alſo in Rea- 
dinets, and well prepared to ſlip aſide into the 
eaſieft Poſſage, it creeps forward with Serpen- i 
tine Mindings, without Intermiſſion: Hence the 
Weather-cock changeth its Point at every Blaſt ; | 


$8 


while the Vind paſſeth on its Journey, as a 


8 


Ship under ſail does its Voyage; which buſierh 1 


the 


Of the Production of WIND. 
the Rudder to keep it as cloſe to its main Courſe 
as is poſlible, yet never /edady. 


1 Laſtly, Superadd to theſe manifold Defedtions 

of the Wind the Elaſtic Force of the Air; and 
e I thoſe Streams, which have run ent and conti- 
\t nuous all this while, are preſently broken into 
K rough, and frequently interrupted, Blaſts; which 
a grow more noiſy and tumultuous at every 
= Turn; and upon any Refitance, exert them- 
7 ſelves into br«ker Efforts, to beat down all Op- 


he poſition: And after One Ruſh is over, they 
take the Advantage of the Calm, to recollect 
| their Forces and prepare for Another; and fo 
+ IR fora 7hird, Fourtb, Fifth, &c. while the Tem- 
a peſt la ſteth. | 


= = Hence it is Obſervable, that in the Calmeſt 
p. Air and after the longeſt Intervals, they exerciſe 
the greate t Violence; and make more ſudden and 
he ſurprizing Eruptions in the Beginning of a 
irs Storm, when they are oft reſiſted, than after 
to the Air is render'd compliant with their Agita- 
out tion; and ſtill they become more fierce, while 
it remains clear and free from Vapours, not to 
ſlip- W clog their Eiforts : Yet never attain to the 
Fro full Exerciſe of their Authority, till the Air 
mw (as in Wind-Guns) be compreſs'd alike by cen- 
er Bla gts, on all Sides together. : 
moſt | Hence the Motion of the ind is render'd 
des 1 8 ſo Various and incon tant, as not 0. be traced 
N and delineated but by it ſelf; yet, tis repre- 
pen 0 ſented more viſivly to the Eye, as it is audible 
0 the Ear, or tractable to the Hand, by the 
5 7 concomitance of a Train of Smoak, chaſed 
as af thro the Air by a gentle Breeze : By which, 


WT all the Diverſity of Up's and Down's, To's and 
F 4 Fro's, 
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4 Fro's, Backwards and Forwards, are drawn to 
WY the Life upon the Canopy of Heaven : And, 
N altho' they all proceed from the Few Cauſes, 
mw} which I have already Afﬀign'd ; yet their Et- 
Wd forts run ſo variouſly and contingently intermix'd 
1 at every Turn; producing ſuch a Diverſity of 
"49M odd and irregular Poctures, and Figures of In- 
Ms conſtancy ; that no Licenſe of the Painter's 
„ Pencil, directed by the wildeſt Strains of Poe- 
1 tical Fancy, can reach to deſcribe it at Land: 
Al And 
oY . 3. 


3 2-2 
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Concerning the Vinds which are raiſed at 
Sea; They wander thro' the ſame Wilderneſs 
of In#tability ; its Superficies being Plain, with- 
out any Eminences to give em Fall, or Depreſſi- 
ons to direct 'em, like Breezes upon Champion 
Grounds: And are mov'd To and Fro with ſo 
much Indiferency, that if they be not repuls'd at 
their Entrance into Crecks and Rivers, by ſtron- 
ger Land Minds; they conſtantly ſer into 'em 

with the Influx of the Tide, and with its Re- 
flux retire back again. js 

And if thoſe Sea-Winds confiſt of ſtronger 
Blaſts, and be withal Outward bound; They 
are as much beholden to the Heights of Rocks; } 
or Boldneſs of the Shores, for their Force and | 
Speed, as if they had Blown at Land: And for 
their Hrixonutal Determination, they depend no 
Jeſs on the Flux of the Streams and Currents un- 
dernerneath, while they keep within the 
Sounding: ; than Land-IWinds do on the Decli- 
wity of Hills, which give em Fall; and on | 
the Cawviiy of Vallevs, which receive em: 


1 $Y ' 2] 

Win: | 
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nd are alike diverſified, with Reſpect to Both, 
to their Sorts and Sizes, as long as they are 


„ Montain'd within the Limits aforeſaid. 

put, if thoſe Winds be rais'd fo far off at Sea, 
d Fat neither Coachs nor Currents can increaſe 
f eeir Force, nor influence their Direction; the 


Jun, by the Uniform Reffection of his Beams 
om the Ocean, performs Both no leſs Effe- 


d Exhalations into the Air, in as great A- 
ndance, while he 1s Preſent ; and letting it 
down again in his Abſence, with as much 
recipitation at Sea, as any where elle : And 
= {hifting his Annual, Menſtrual, and Diurnal 


at MWictions, their own Ponderation {till purſuing 
>\s s Courſe, gives em an endleſs Diverſity, con- 
h- Wind with an abſolute Determination; the 
i- Poeean's Superficies being plain and ſmooth, to 


ſo Which the rough and rugged Surface of All things 
at ſe as Obſtinately reits; That makes them, 


ea, the moſt conſtant and Uniform of all O- 
Wer, and to reach the fartheſ# Diſtance ; and 
Wich what Variety, more hereafter. 

= Finally, The Vind às well as Rain, both at 


ger g and Land, depends upon ſo many various 
ey Nd Contingent Circumitarices, throughout the 
E, mnperate Zones 5 that as thoſe Showers, ſpoken 
ind before, were diſpers'd Here and There, by 
for e Clouds, with an indefinite Diverſity of Quan- 
no , Quality, and Duration: So their conco- 
un- Witant Blaſts of Wind, were proportionably 
the erſified in the ſame Reſpects: But add there- 
li- this farther Conſideration; viz. That eve- 
on MW ſmall Portion of Air, whereof thoſe Blaſts 
m: Inſiſt, is indefinitely Compreſſible ; on the One 

5 4 Side, 


ually ; by raiſing an Efluvium of Vapours 


en a free and eaſy Paſſage for every Blaſt, 


-/ 
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Speed and Force againſt that Reſtraint; thy 


ſubſtrate Air, to admit and direct it, as to th 


longer Continuance of Hair Weather, they à 
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Side, by what drives it forward ; and on th 
Other, by what reſi it; and they muſt e 
ert their Elaſtick Effort, with fo different 


perhaps no Two of em were ever the ſame, i 
all thoſe Reſpects, ſince the Creation: Noy 
to add Force to their Variety ; 


S EC Te: iv. 
Of the Production of Storms and Tempeſts. | 


L L that has been hitherto Diſcours'd « 
the Nature of Wind, and the ſever 
Determinations of its Courſe, is no more that 
Ordinarily happens, on all Occaſions, in Ry 
ference to the Poiſe of its own Weight, inclininf 
it to Fall; and the previous Diſpoſitions of 1 


Subſtance of its Motion: And, whereas | 
have all along Treated the Exhalations, here 
of it is compoſed, as Principal; and Vapourſ 
whereof Rain is made, only as Acceſſory : Bein 
now to deſcribe Storms and Tempeſts, which 
equally conſiſt of Both, either conjoin d or aparif 
Jam to reſpect em as ſuch : And, in Regarff 
Papours are viſible, and Exhalations are not; td 
begin with the Former, to explain the Latte 
which are inviſible, as conſequent to em bl 
way of Explication. 4 

Now, as thoſe Rainy Vapours, when, by 


rais'd Higher than Ordinary; as they are «i 


vanc 
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n tl...) in Height, ſo they are enlarged, - and 
it eigen into Clouds of a greater Compaſs, from the 
em iy Acceſs of freſh Recruits, and this Viſibly: 
the may infer, that their concomitant Exba- 
de on, do the like, and Embody themſelves, 
Nov ” after their Inviſible Manner: And as thoſe 
ouds of Vapours ſometime grow to Overcaſt the 
Weavens; tis reaſonable to ſubſume, that 
Peſe Bodies of Exbalations become Co- extenſive 
ich em; even after Both, by their greater Ex- 
on, are vaniſh'd quite out of Sight: Whence 
follows, that as thoſe Clouds become viſibly, 
Storms of Rain; which Fall ſuddenly, and 
'e ſoon ſpent : And that Overcaſt ſuits with 
Tempeſts of a longer Continuance, and a larger 
Ixtent : So, by Parity of Reaſon, theſe Exha- 


ts. | 
5d 0 


"a ions muſt ſupply both Storms and Tempeſts, as 
+ the Vindy Part: Let us ſee how the Opera- 
ina on is perform'd, in every Reſpect. 

of 1 

-O this C. I, 

eas. | : 

her Ft, Concerning the Production of a 


orm: The Vapours and Exhalations provided 
- WP it, begin, even while they are yet Inviſible, 
tend towards the Center of their Gravity, 
here the Lines of their Accumulation are the 
WF”, and conſequently make the deepeſt Im- 


1 ien into the Air underneath : And the Reſt 
Lact lining Thither from all Sides at once, (as Wa- 
m br poured into a Zunnel, links into its Spout,) 
ey multiply their Concretions into the great- 

by Drop, which condenſe at laſt into a Cloud : 
y au here they are diſcharged headlong into a 


Wo, tin (their Evacuation exceeding their 
oncretions) the Aleviated Air ſhuts itſelf up 
again; 
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Side, by what drives it forward ; and on th 
Other, by what reſi it; and they muſt « 
ert their Elaſtick Effort, with ſo different 
Speed and Force againſt that Reſtraint ; thy 


perhaps no To of em were ever the ſame, i * 
all thoſe Reſpects, ſince the Creation: No 
to add Force to their Variety; 15 
C: 
. MI _ 1e. 
it 
SEC iY. 4 
Of the Product ion of Storms and Tempeſts. 
| LL that has been hitherto Diſcours'd i 
the Nature of Wind, and the ſever” 
Determinations of its Courſe, is no more tha 
Ordinarily happens, on all Occaſions, in Rl © 
ference to the Poiſe of its own Weight, inclinii 
it to Fall; and the previous Diſpoſitions of tif 
ſubſtrate Air, to admit and direct it, as to thi 
Subſtance of its Motion: And, whereas 
have all along Treated the Exhalations, wherl * 
of it is compoſed, as Principal; and Vapour” 
whereof Rain is made, only as Acceſ/ory : Bein 
now to deſcribe Storms and Tempeſ/ts, which. 
equally conſiſt of Both, either conjoin d or apart h 
J am to reſpect em as ſuch: And, in Rega 
Vapours are viſible, and Exhalations are not; . 
begin with the Former, to explain the Latte cl 
which are inviſible, as conſequent to 'em bilt+© 
way of Explication. 2 . e 
Now, as thoſe Rainy Va pours, when, by! : 
longer Continuance of Fair Weather, they af K 
raisd Higher than Ordinary; as they are 4 4 


vanc 
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anc d in Height, ſo they are enlarged, and 


zily Acceſs of freſh Recruits, and this Viſibly: 
Wc may infer, that their concomitant Exba- 
tions do the like, and Embody themſelves, 
0 after their Inviſible Manner: And as thoſe 
nds of Vapours ſometime grow to Overcaſt the 
eavens; tis reaſonable to ſubſume, that 
cle Bodies of Exbalations become Co- exten ſive 
ith 'em; even after Both, by their greater Ex- 
½½on, are vaniſh'd quite out of Sight: Whence 
follows, that as thoſe Clouds become viſibly, 
as. rms of Rain; which Fall ſuddenly, and 
Wc eon ſpent : And that Overcaſt ſuits with 
a 7 peſts of a longer Continuance, and a larger 
ven tent: So, by Parity of Reaſon, theſe Exha- 
thin, muſt ſupply both Storms and Tempeſts, as 
| RAP the Mindy Part: Let us fee how the Opera- 
inn on is perform'd, in every Reſpect. 


f 9 8 


5 


her Ft, Concerning the Production of a 
pour” * The Vapours and Exbhalations provided 
Bein r it, begin, even while they are yet Inviſible, 
vhich tend towards the Center of their Gravity, 
aparl here the Lines of their Accumulation are the 
e gall | ngeſt, and conſequently make the deepeſt Im- 
t %½into the Air underneath: And the Reſt 
Atte lining Thither from all Sides at once, (as Wa- 
m br poured into a Tunnel, ſinks into its Spout,) 

ey multiply their Concretions into the great- 


yl t Drops, which condenſe at laſt into a Cloud: 


y all here they are diſcharged headlong into a 
re a , till (their Evacuation exceeding their 
dane 2 crctions) the Aleviated Air ſhuts itſelf up 

again; 


ell into Clouds of a greater Compaſs, from the 
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again; while the ret of the Stormy Matter, 
which remains, tending towards the ſame Place 
repares it ſelf for another Eruption. 

For, the Firſt Effort of the Storm, having 
carried off all its Watry Part that was di/Þoſel 
for it, and every Drop, as it fell, leaving thei 
Hole ſhut thro' which it paſs'd ; the Wind, tha 
purſued it before, is now put to a Frop; and th 
Air is rendred ſtanch and ſerene,till the Remaining 
Stuff, which was left unprepared, tending to the 
Center of the precedent Evacuation, and crowd 
ing into a Narrower Compaſs, repeats ſucceſſivel 
all the aforeſaid Concretions, till it be diſchar 
ged after the ſame Manner, purſuant to the Fo 
mer; and ſo a Third Effort ſucceeds the ſecond 
and a Furth the third progreſſively, one follow 
ing another with the like Intervals ; till thi 
Sky be quite rid of all ſuperfluous and troubleſom 
Matter, to give the Air any farther Diſquiet. 

And, in caſe the Welkin be diſpos'd to let mon 
Storms fall, in ſeveral Places at the ſame Time] 
they breed no new Dicturbance in the Air 
while they follow the Courſe of the Wind : Bu 
if they vary from it divers Ways, the Ambien 
Air becomes tumultuous on their Occurrences 
And if their Motions prove Adverſe to one anc 
ther, their Rencounters grow more violent 
whether /o directed at their firſt Eruptionsf 
or induced, by their own Weight, to fall intd 
ſome Emptineſs in the Air below; where the 
Inſult each other fo outrageouſly, as, in thei 
Congreſs, to rid up Oaks by the Roots; and oven 
throw CaFtles, by ſhocking the Earth and ſappinif 
their Foundations ; Nay, ſometimes {wallowi 1 a 
1 whole Armies, by ſaulting em from th ia 

Fon 
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Of the Production of WIND: 
bur Quarters of the Heavens at once, with an 
reſiſtible Indignation. | 
When but One ſingle Storm, how fierce ſoever 
be, ſets again the Wind, the Conflict is not 


go rp, being much abated by the Defendant, 
hes the yielding Side; yet becomes more Dread- 


tha, by the Addition of Fire- Arms to their Fury, 
the ſpecially amidſt the Hears of Summer, while 
nine Air is, on all Sides, impregnated with ſul- 
) the barous and combuftible Matter; which Both 
wdWides [weep together in their Encounter; and 
five compreſſing it into a Ferment, and overbeating 


by their Agitation, makes it take Fire, and 


Fun iſcharge it ſelf in Claps of Thunder ; which, 
ond heing involv'd in the manifold Farls of the Com- 
lowWre//ing Clouds; each Crack breaking the Shell 

tha its cloſure, gives Fire to another of the ſame 


ank, till a be diſcharged in Order at the Con- 
reſs of their Encounter; as if the Fronts of 
Heir Battles fir'd their ſmall Sbot upon each 


ime Other. 

Ait And if it fo chance, that any of the Cavities, 
; BulWetween the Fronts of thoſe Embodied Clouds, 
diene not ſo Ernfolded within the Reſt ; but di- 


ce, 
anc 


ly Extended, and as it were, drawn out into 
long hollow Tube ; the Train of Etherial Gun- 


lent Moder, incloſed therein, taking Fire at the 
ons per End, preſently diſplodes a Thunderbolt of 
inaWMoſt refined Matter out of the Lower; as 
theWuick as a continued Rarefaction and Lightning 


cheif 
oven 


ead paſſeth out of the Mouth of a Cannon; 
Pp P i" ; 


nd withal it is of fo ſubtle and penetrative a 
in ature, and well fitted to do Execution, eſpe- 
; thiially where it finds moi Oppoſition; as ſome- 

Foy times 


an drive it; and much ſwifter than a Ball of 
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bard. | 


| Third, Fourth, Fifth, &c. as long as their com. 


and their intermitting Fits grow {ometitnes into 
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times to melt the Sword and ſpare the Scal 


This Fir Diſcharge being over, preſently 
ſucceeds a Second; and this is back'd with 


mon Store of Ammunition holds out to maintain 
the Fight ; for the prevailing Storm beating 
back the yielding Wind, and {till encountring 
the freſh Supplies of fiery Matter, while it bring 
up the Rear; They jointly fill the Air with 
repeated Volleys of Shot, till the aſſailant Storm bd 
ſpent in the Purſuit; and the defendant Win 
be ſo reinforced to reſiſt by its Retreat; that 
Both Sides after all are well content to acqui- 
eſce with a drawn Battel : The Air's Equili- 
brium, for which they engaged, being at laf 
perfectly Reſtored, 


C. 2. 


Thus the ſtrongeſt Storms are ſooneſt ſpent; 
if they be not prolong'd by Intervals, before 
their Supplies of Matter be quite ExbauFed 


Chronical Di5tempers of the Air, when their 
ſcatter's Clonds fpread into Overcaſts aloft the 
Mountains, and become a Boundleſs Ocean of 
Wind and Water ; without any other Direction, 
than to follow the Propenſion of their own eighth 
towards their heavieit Side; or that which the 
ſubſtrate Air is leaſt able to ſupport : And, being 
once ſway'd that Way, they are carried down 
the ſame Declivity thro' the Air ever after 
I. Either according to their own Breadtb; ſo, 
as At once to involve whole Nations in a Tem- 
peſtuous Deluge; 2. Or only in Part, as fol- 

lowing 
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calMiowing the ſpecial Impulſe of ſome Exterior A- 
gent that firſ# ſet em on foot; and that Part 
ntly protruding a Second ; and this a Third; the 
th He Impreſſion is carried on to the Reſt pro- 
:omMoreffively, as long as a Train of the like Diſpo- 
tain ion, continues in the Air to receive and encou- 


ting age their Motion. Now, in regard Tempeſts 
rinW{re commonly compos'd of Wind and Mater; 
ing with Flaſhes of Fire intermix'd ; and ſtill ſome 
with One of 'em is predominant above the Reſt; 


2 Dl 
Vin. 
that 
qui. 
ili. 


- laſt 


ake here an ſtance of every Sort. 


Of the Firſt Sort, whoſe chief Ingredient is 
Vind, was That horrid Tempeſt, which ſome 
Var: ago, raged ſo dreadfully in the South of 
England, and drove the Sea over ſo much 
and in the Weſf, and threatned London with 2 


Buildings, than was cauſed by Fire in the great 
onflagration: And paſs'd afterwards beyond the 
dea as far as Denmark, It muſt needs have been 
omented and encouraged all that Way, by the 
ame Windy Diſpoſition of the ſuperintending 
Air, which fir/# ſet it on foot in Cornwal, near 
he Land's End, to carry it forward all the while 
ill its Stock was ſpent, and the Hurry was 
lown over.. 
Of the Second Sort, which chiefly conſiſts of 
gb ain, was That prodigious Storm of Hail (or Rain 
h chefW:zca/'d) which paſs'd ſoon after, on the 29th 


zent; 
>fore 
Fred 
into 
theit 
- the 
an of 


being f April, thro' Lancaſhire and Yorkſhire in two 
owners Space, from the Iriſh Sea to the German 
frer {Wea ; pouring down Stones all that way of 
- ſo, eb: or ten Inches Circumference, and ſome 


Tem- 
s fol- 
wing 


gbt or ten Inches long; and of all Shapes and 
Zures imaginable, to the great Wonder and 
8 Aſto- 


greater Devaſtation, by the Overthrow of ſome 
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Aſtoniſhment of the Beholders : Such was the E. 
wvourable Diſpoſition of the Air all along for thi 
Storm, as to continue the Impreſſion of its firſt Im. 
pulſe, according to the ſame Direction, from 
Sea to Sea; the Motion of the Wind, as it pals 
from the One Extreme to the Other in ſo ſhort 1 
Time, being next to a Calm. 
And as to the watry Vapours whereof thi 
Storm conſiſted, they being driven, at their 
firſt Concretion, Jilirderly into Unequal Heap 
by tempeſtuous Blaſts of Wind ; And again; 
ſuffering a more irregular Compoſition by the 
Shock of Thunder ; concorporated in their Fal 
into greater and more unequai Balls of Moiſture, 
as long as they remained Liquid; but drawings 
after em a froſty Air, they became CongeaFd 
and after that, being precipitated into a moi. 
ſter Region below, were Cemented together inte 
an [cy Conſtitution ; and became Form'd 2 
they grew larger, into the Oddeſ# Shapes tha 
Precipitation and Chance coud poflibly occa4 
ſion. 
Laſtly, That /fupendous Commotion in the Air 
which ſo much damnified Holland that it blew 
down all the Steeples in Utrecht (that of the Ca- 
thedral only excepted,) and reduced the Body «ff 
the Church to a Heap of Rubbiſh ; and endan 
ger'd Amſterdam to the ſame Fate : As it alik 
conſiſted of Vapours and Exbalations, with thi 
Storms of the Two former Sorts; ſo it was 6; 
Finguiſh'd from 'em by additional Flaſhes of Fire 
and Smoak ; to expreſs in Tounder axd Light 
ning the utmoſt Fury that Fire and Water could 
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exerciſe upon one another; and Both conjoin o 
upon all things elſe, in order to their Bo 
Fruction. 70 


1 Now 
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Now, to diftinguiſh, after ſome manner, a 


Storm from a Tempe#f, which alike proceed 
from a Stagnation of Vapours and Exhalations in- 
termix'd : The Former ſeems at firſt to break 
out of the Sky thro' a ſmall Cloud, as it were 
out of a Bortle of a narrow and contracted Orifice; 
but preſently ſpreads itſelf to a greater Compaſs, 
and diſchargeth its Fury with /o great Violence 


and Precipitation, that it is ſoo» over : But the 


Tempe ſlides thro' the Air with 4 floaping De- 
clivity, as one Plain does off another upon the 
like Declination ; and becomes of a longer Conti- 
nuance, and larger Extent : Yet Both are agreed 
to follow ſome previous Determination, to direct 
their Motion forwards progreflively : Whereas, 
on the contrary, the Spont and Hurrican always 
begin with a Calm, and end in a Circumgyration ; 
according to the Remarks commonly made upon 
'em; and which are laid down at large in the 
Enſuing Section. 


S A. 


Of the Production of Whirlwinds, Spouts, 
and Hurricans. 


H conſider'd the Motion of the Wind, 
as being either conducted by the Courſe of 
the Sun; or byaſs'd by the unequal Poiſe of its 
own Gravity; or drawn aſide by the Declivity 
of the Surface of the Ground whereon it falls : Ic 
remains to Enquire, to what Point of the = 
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paſs it wou'd ſteer its Courſe, in caſe of a pure 
Indifferency in all thoſe Reſpects; which may 
happen in a Calm, upon a Plain, in a Sum- 
me adorn. 5 
In this Caſe it is to be Obſervd, that as ſoon 
as the Riſing Sun begins to warm the laſt Even- 
ing's Dew into a Mornings Miſe; if the Ground, 
x6 de it is raisd, be throughout of the ſame 
et or dry Conſtitution; the Air grows by De- 
grees groſſer and more Opacous, in the like Pro- 
portion, without any other Diſcompoſure: But 
if, on the contrary, it be wariouſly interſpers'd 
with Lakes or Boggs, to charge. the Air une. 
qually with their Efluviums ; it ſeems to become 
omewhat Uneaſy, fleeting gently To and Fro; 
and advancing higher into à cooler Region, be- 
gins to break into the ſeveral Conſiſtences of 
Vapours and Exhbalations; and the more ſubth 
and Aqueous Part ſtill Aſcends, and Rarities into 
the purer Air ; while the grofſer and Terreous 
Matter ſinks alike in it, being condenſed by its 

Refrigeration. 
And withal, being contracted into a leſſer 
Compaſs, thoſe Exhalations ſeparate into d- t 
inc Bodies; as having been diverſly furniſh'd il 7 
from the adjacent Places; and being Becalm'd Ml 7: 
turn round in vain, to find out ſome ſpecial Di-M a 
rection; while their devolving Spires, by haſt-Ml „ 
ning their Deſcent (Periwinkle-like) draw each c 
into a _warrower Compaſs ; and twiſt themſelves 5 
_ at laſt into almoſt ſo. many Points: But when G 
they reach the Bottom, they unfo/d themſelves ſc 
and ſpread again ſpirally ; and Thoſe which fall D 
upon Water, according to their different Inci-W F: 
dences, draw as great a Diverſity of Figures upon cu 
its Superficies, running through all the Conicki ca 
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ure Wh $:#10ns : While choſe which fall upon Land, 
"ay pick up Leaves and Sticks, Here and There, 
m. in the Words ; and Straws and Stubble in the 
Fields; Which they ſcatter and diſperſe again, 
wich as irregular a Diverſity of Curvilinear Mo- 
tions ; till the firſt ſupervening Bla of Wind 
carries off the Scene, and ſpoils their Sport, 
But if the Calm happens to continue, till 
thoſe M/s be drawn up into Claud. ; and theſe 
again be Evaporated, as to their watry Part, into 
Air ; Each of them leaves in the Sky a dusky 
Ovſcurity of Exhalations, of à more inſeparable 
Compoſition, behind it; which, being more pon- 
derous than the Common Air, ſinks a while, 
Perpendicularly, down it; till the ſuppreſs'd Part 
growing more Condens'd below, and making 2 
greater Reſiſtance to their Deſcent ; Thoſe Em 
bodied Exhalations are forced to ſlip aſide Ob- 
liquely, to find an eaſier Paſſage Downward : 
But which way ſoever they tend, ſtill meeting 
with more Reſiſtance, they defleft their Cour. 
ſes more and more towards the Center of their 
Gyrations 5 where, the Motion being ſlonve N, 
their Matter becomes mo# ponderous, to draw em 
Thitherward till they become Circular: And the 
leading Part of each Diviſion, drawing down 
aſter it its concomitant Body of Exhalations (Hi- 
rally,) by the ſame vertiginious Trad, they be- 
come ſo many Whirlwinds ; which increaſe their 
Speed at every Turn till they reach the 
Ground : And then being determin'd, either by 
ſome previous Declination of the Air, or by the 
Declivity of the Earth's Super fic ies, whereon they 
Fall; they move forward with 2 progreſſive Cir- 
culation, ever after; juſt as Straus or Leaves 
caſt into a Hyhirlpool, contract the ſame vertigi- 
ö G 2 nous 
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Of the Production of WIND. 
nous Motion, and continue it down the Stream 
progreſſively, till they be quite Diſpers'd. 1 


Thus a ſmall Quantity of Moifture, hois'd up 
into the Sky and let fall down again, becomes 
a Whirlwind; but, being only the Production 
of one Morning's Sun, eſpecially at Land and in 
Our cool Climate; it wants both Height to Fall, 
and Weight of Vapours to drive the Air into any 
farther Diſorder: But, on the contrary, at 
Sea, where the Surface of the Water is through- 
out Uniform to yield an equal Supply of Moi- 
ſture on all Sides at once; They muſt, upon a 
longer Continuance, ſpread more evenly, like a 
Canopy, over the whole Face of Heaven ; and 
be of too large a Compals for the ſaid Whirling 
Motion ; and for want of other Determination, 
as an Unſupportable Load, muſt at laſt break 
down 2 Sallyport by main Force; and Tumul- 
tuouſly ruſhing into it from every fide, muſt 
croud themſelves into a Spout ; and diſem- 
bogue their Stream down a Pillar of Water into 
the Sea; till the Tumult ſurceaſing for want 
of a farther Supply, the Top of it (which before 
ſeem'd to reach the Heavens) is let fall at laſt, 
and Immers'd in the Ocean. = 0, 
Hence it is conſtantly obſerv'd, that, for ſel - 
veral Days before the Spout chanceth to fall, c 
the Surface of the Sea continues Smooth and f. 
Even, to furniſh more Vapours by its «nifornMl b 
Refle&ion : Beſides, the Air remains profoundly 
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v 
Calm, not to drive 'em into irregular Heaps oi 
Clouds, and occaſion their untimely Fall: More- I 
over, the whole Face of Heaven appear t. 
Serene and Clear, not to hinder the Motion 7; 


of the Sun's Light or Heat, from raiſing em to 
| cheit 
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their full Height ; and holding em ſteady through- 

out their Expanſion over the whole Firmament, 

their Burden, is render'd throughout alike ſup- 
portable, by the Equality of their Diſperſion ; 5 
and every where Inviſible; till at laſt growing * 
too Ponderous, and the Sun's Beams too weak to 

ſupport em, a Breach is made; and, all crowd- 

ing thither, they condenſe into a Cloud; and 

are hurried into a Spout by their Precipitation ; 

the leading Part drawing the whole Maſs of 
Vapours after it; till the oppreſsd Air be quite 
disburthen d of its Load; and that vaſt Expan- 

fron of Vapours, that oppreſs d it, be Exhauſted. 


To deſcribe the hole Appearance, according 
to Obſervation ; before the Cloud (which is 
an infallible Prognoſtick of the enſuing Storm) 
be viſible, is diſcern'd a dus Obſcurity in the 
Sky of a thin Rain,haſting from all ſides towards 
the Center where it is to fix; and the Sea's ſu- 
perficies becomes plain underneath through the 
Preſſure of the Air, which deſigns the Compaſs 
wherein it muſt Fall ; which ſoon grows rough 
again, with the Diſturbance that attends it; 
and contracting the ſame whirling Motion, con- 
denſeth the preliminary Drops of the Storm, 
I (which before were thin ſcatter d by their Gy- 
r fe. :4tion) into a thick ſort of Rain, which ſeems 
fall co aſcend out of the Waves : As a Fogg which 
andi falls on a Summer's Evening, condenſing fir: 
fern below, ſeems to riſe again, though the Vapours 
nd which augment it, really deſcend all the while : 
And the ſaid Cloud, fooping from above {till 
lower, meets the Other which ſeems to riſe ; and 

they both concorporate at laſt into a Pillar of 
Wind, and à Stream of Water intermixt ; which 
G 2 ſpread 
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fpreads itſelf more and more upon the Surface 


to maintain it. fo 


Or, if they be raiſed at Sea, the brackiſh Va. 


_ diſcharg'd, i» Peals, one upon the back of ano- 


N O% 3 * 


of the Ocean, Spirally; as long as their common 
Stock of Vapours and Exhalations can hold out 


Such Defluxions or Cataracts of Water from 
the Sky, are commonly call'd Spouts, from 
their Watry Compoſition, and Perpendiculars 
for their directer Tendence towards the Center 
of the Earth ; while others, which are of a 
more Airy conſtitution, are as properly named 
Hurricans, from the #regular Diſorder and 
Fury of their Motion ; as conſiſting moſtly 
(if at Land) of hot and dry Exhalations, and 
ſulphurecus Steams of Minerals; and are ſo im- 
pregnaied with the Beams of the Sun, as to Fer- 
ment and take Fire upon every ſmall Agitation: 


1 


a 


2 @% IH, 


pours,that are exhaled from it, ſoon become 3 
ſultry Air; which, alike intermixt with his 
Rays, become a combuſt Matter ; and at every 
Turn, ſend forth Lightning; which, being 
involv'd in the ſurrounding Clouds, upon every 
Eruption, make Clape of Thunder; which are 
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ther, after a Furious and dreadful Manner. | 


To calculate in ſome Meaſure, the uncon- 
ceivable Fury of this raging Meteor, from the 
Maſs of the Matter whereof it conſiſts, and 
the Height whence it deſcends : The Former 
probably extends to 4 hundred Leagues in com- 
paſs, and to a Depth proportionable ; which, ha- 
ving made à Breach through the ſuſtaining Air, 
crowds it ſelf into that ſmall Cloud calld 
Ox-Eye, by haſtning thither on all ſides at once; 
and condenſed into an unſupportable £00 

V fForcet 


, og, Pp mk es Fropl, oo 


ter 


they are extracted. # 


forceth its Wa through that narrow Paſſage 
downwards, for a Thouſand, or Fifteen Hundred 


Fathoms ; as from the Top of the Teneriff down 


into the Sea; accelerating its ſpeed all the while, 
perhaps to equalize that of a Flaſh of Gunpow 
der out of the Mouth of a Cannon, and be able 
to do the ſame Execution. + +... 
And deſcending all the while through a Ne- 


dium impregnated, at ſo ſultry a Seaſon, with 


ſulpburous Matter, drives it on Heaps, and in- 
volves it within its, {pjral Folds; till, either 
compreſs'd by ſo cloſe a Confinement, or over- 
beated by too. much Agitation, it takes Fire, 
and diſchargeth it ſelf in Thunder and Light- 
ning, into Clouds of Smoak : And, after it reach- 
eth either Land or Mater to obſtruct its Courſe, 
it fulminates at laſt, to break down all Oppoſi- 
tion; either by main Force, if it be erected 
of Stone, or dug out of Quarries; or elle diſſolves 
the moſt ſolid and compact of Metals, by the 
acuteneſs of its Parts, and by Menſtruums pro- 
portion'd to their /pecifick Natures ; according 
to the different Qualities of the Minerals whence 

And, to continue the Storm, leſt the Force of 
this fiery Meteor ſhould abate. by a greater Ex- 
panſion ; its unfolding Spires, by encompaſſing 
more Air, ſtill takes in »ew Matter ; which 
ſerves for Fuel to increaſe the Hame, as long as 
the Ethereal Exhalations hold out to purſue its 
Courſe, and furniſh it with freſh Recraits ; and 
the Tumult ceaſeth not, till the Air's Magazine 
be drain'd of ſuch ſulphurous Matter, for a con- 
ſiderable Compaſs. 


Con- 
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THUS the Spout and Hurrican are vais'd 
1 alike, by the aH and frongeſt Efferts of 
"the Sun's Rays; the Former conſiſting chiefly 
of cold and moiſt Vapours ; and the Latter of 
bot and dry Exbalations : and at Land they are 
commonly extracted according to their diffe- 
rent Conſtitutions ; the One, out of dry and de- 
fart Places, where Sulphur moſt abounds ; and 
the Other out of Boggs and Fenns, where Moi- 
ſture is predominant : And at Sea, where Sal 
and briny Vapours are exhaled, in the greateF 
Meaſure, and for the Iargeſt Extent ; the Air 
remaining Calm all the while, to receive em 
Evenly ; and Undiſturb'd, not to drive em into 
Heaps ; the Sky being throughout Serene and 
Clear, to leave the Sun the free Exerciſe of 
his Heat and Luftre ; and withal to Advance 
and Support em at the higbeft Pitch, over the 
whole Expanſion of the Firmament, as far as 
it is Viſible ; and this both according to Rea- 
ſon and Obſer vation. — 
Hence it comes to paſs, that off the CoaFt of 
Guinea, at four Degrees North Latitude, where 
there is almoſt a perpetual Calm, Spouts moſt 
abound ; eſpecially in Auguſt, when the Sun 
is vertical, and his Rays perpendicular, to draw 
up a greater Quantity of Water, and ſupport it 
longer at its greateſt Height: Again, at the 
Caribees, where Iſlands lye thick in the Sea to 
furniſh an abundance of Exbalationt, as well 
as Vapcurs; after the Trade- 1s leſſen'd 
gradually into a Calm, the Sun raiſerh the 
are * UT foul 


Of the Production of WIND. 

ferceft Hurricans, conſiſting alike of Air and 
Water ; and, altho' they fall not Periodically, 
at certain Seaſons ; yet always, when the Calms 


are more frequent than ordinary ; and thoſe 
sd W7empeſts that uſually rage on the Coaſt of Coro- 
of {W-10n4:/,and rhe Southerly Iſies in the Sea of China, 
fly Wo conſtantly fall at the End of the Weſterly 
of W.40n/o0nc, that they are commonly call'd The 
are breaking up f the Monſoons ; fo that every where 
e- Ma calm indiſpenſably attends em. 
de- And it is to be farther noted, that thoſe three 
nd Places, tho' moſt obnoxious to Spours and 


Jurricans, yet they are ſeldom found in their 
onfines ; as in the Gulph of Arabia, where the 
onſ00ns intermit not, tho' it be continued to 
hat of Coromondel; nor amongſt the Antilla's, 
here there is commonly a Sourhwe## Wind, 
ho' they lye next adjoining to the Caribee 


nd hands; nor upon the Equator on the aforeſaid 
> of oa of Guinea, where there blows a ſtrong 
ance Meſterlyj Wind almoſt perpetually : fo that 
the Nrhere there is no Calm there is no Hurrican, 


et all other Piſßoſit ions for it he what they will. 
And as for thoſe Spouts or Hurricans that 
appen out of the Tropicks, where the Sun's 


+ of Ways are leſs able to Raiſe and Support em at 
iere WW conſiderable height in the Air; they moſt 
nolt Wommonly Aſcend by ſuch heights of Ground, as 
Sun re prominent to thoſe Seas; as near the Cape 
raw Wh Good Hope, and the Pique of Teneriff,that their 
it N apours and Exhalations may climb up the 
the H with more facility, having the one Foot fixt 


pon it, than to mount properly of themſelves 
nto the Air ; and thoſe which at firſt make 
he leaſt Appearance in the Air, as being highe#? 
the | ws 9 mounted, 


mounted, {till become by their greater Fall, the 


broke ſtitches with their Incloſure ; yet their 


Triton laves em out of the Ocean, and RBottl, 


neral; and their reſpective Motions are { 


and ſuſtaining em as long as the Force of hi 
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moſt. Furious and Dreadful. 
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Nor can it rather be imagin'd, that the 
Force of any Rarefaction made in the Air can 
diſplode ſo ſudden a Puſh of Wind, as to drive a 
Hurrican into fo tumultuous a Diſtraction; 
or that Eolus had bagg'd up thoſe Blaſts in 


Caskets of Leather, till, all on à ſudden, they 


Down-fall from ſo great a. Precipice does natu- 
rally occaſion it: Or that a Whirlwind, by 
ſome violent Concuſſion of the Sea, hoyſeth up 
ſo many hundred Tuns of Water in ſo ſhort 
Space, to feed the Spont; rather than that4 


'em up till their Veſſels burſt: Whereas the 
Sun's Rays draw em up. diſpers'd, till thei 
Confiuence brings em down again at leiſure:an 
3th Eaſe : Nor that any other Reſerwatorie 
either of Wood or Stone, beſides their uniforn 
Expanſion, over the Firmament in minute Par 
zicles, lodges em invi/ibly there, till their Mea] 
ſure be complear : ſince neither Wind can poſ 
ſibly raiſe one diſcernable drop of Rain, no 
the Air Hold it ſtedfaſtly up, for one ſingle Mc 


ment, without letting it flip through their Fin R. 


Such is the Affinity of Rain and Wind in gd 


nearly related, that the Generation of the On 
moſtly becomes the Production of the Other 
the ſame Operation of the Sun's Light and Hea 
commonly ſerving to effect em both; raiſing 
jointly their Vapours and Exbalations as bigil 


Ray 


Rays can hold out to ſupport em: But after 
hat, they are beholden to the Declivity of 
ills, to direct their ſeveral Motions ; and to 
he Concavity of Valleys, to give their Showers 
and Blaſts a different Conduct: And, as for the 
pectfick Diſtinctions of Storms and Tempeſts 
which are higher mounted,). on the One 
bart; and of Spouts and Hurricans, on the 
Other; I have ſufficiently ſnewn, how the 
yr mer are eaſily reduc'd to, and explicated by 
ecourſe to the anequal Byaſs of their own 
ravity, or the uneven Nelding of the ſupporting 
\ir: And that the Later contract their whir- 
ing Motion, purely from the Want of any ſuch 
cial Determination: So that it only remains, 
or Iluſtrations ſake, to bring the Truth of 
hat has been already concluded of the Ac- 
ord of Rain and Wind, by Reaſon; to the Teſt 
f plain Senſe and daily Obſervation. 


e r., 
Rain and Wind Accorded by the Weather-glaſs. 


OW to ſhut up the whole Account I 
have given of the Production of Rain 
nd ind, in the Two laſt Chapters, with One 
capitular Cloſe ; To illuſtrate all that I have 
11d upon this Subject, by bringing it to the 
t of our Senſes and Experience, tis expedi- 
nt to conſult the Baroſcope: which, as an 
qual Balance, by weighing the Air in one 
nd of the Scales, againſt a Counterpoiſe of 
| - es Quickſilver 
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to loſe its Adbeſion to the Sides of the Tube 


Seaſon. 


wanceth in the Tube, in both Reſpects at ona 
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of 'the Produdtion of WIND: 


Quic kſiluer in the Other, plainly ſhews the 
Ponderation of the Atmoſphere at all times; and 
conſequently how our Theory of the Sun's rai-Wtic 
ſing Water into Vapours, and Air into Exhala. 
tions; and letting em fall again into Rain and 
Wind, correſponds with the Riſe and Fall of 
the Quickſilver, as being their proper Effect. 


Fir, We find by Experience, that after 
the greateft Evacuation of the Air, the Quick 
filver ſtands to 27 Inches; yet, as ſoon as the 
Heat of the Sun raiſeth the leaſt Fogg orjÞSez 
Miſt, it preſently reſents it with a Blebb in the i 
midſt of its Tube; where it has mot Liberty toi 
riſe within it ſelf, before it has got Strength 


but when the Heat abates, it returns to its fe 
mer Level, by the Depreſſion of its own Weight 
and ſinks lower into a Dimple, if the Air; 
Evacuation continue; which ſerves for 4 
ftiuctide Remarks of Fair or Foul Weather tt 
enſue :; but a ſudden Shock of the Tube reſtore 
it either Way, to the true Height of the preſen 


Secondly, When the Sun, by his repeat 
Beams, redoubles his Force, and adds a co 
re/pondent Quantity of Vapours and Exhalatif 
ons to the Former; and withal, raiſeth en 
jointly to a higher Station; the Quickſilver as 


in the /ame Proportion; as à daily Prognoſti 
of fairer Weather; which is no ſooner dill 
continued, than thoſe Fogs and Miſts, that fi 
appear'd, become Rain and Wind, by the 
higher Fall and deeper Deſcent ; which the Duick 
filver farther reſents at a correſpondent Rat 

wit 


* ET TIRES He renn INN 
N 


of the Production of WIND: 
with a longer Deſcent and greater Precipita- 
tio LE 4D 241: £45) | 


3 ; arts art 

hirdly, In regard the Conſtitution of the 
Air is Fluid, and the Vapours and Exhalations 
wherewith it is charged, Heavy and Ponderons ; 
and by conſequence, the Smperficies of the At- 
moſphere, which they compoſe, naturally Even 
and Level; ſo as not to lye parallel to the Sur- 
face of the Earth underneath ; which is ſolid 


>» orffiSea : Hence it is, that the Quickſilver ſtands 
1 thebigbe t in the Baroſcope, when tis neare#t to 
ty toſſfits Shore; as ſupporting the Longeſt and Hea- 
ngthlvieft Column of Air, in proportion to the in- 
reaſe of the Thickneſs of the Atmoſphere : 
Hence we find there the ſharpert Wind and 
moſt intenſe Rain, as falling down a greater 
APrecipice. 

Fourtbly, Whereas it is again found by Ob- 
er td ſervation, that the Quicłſilver never aſcends 
ſtore higher than 31 Inches; nor deſcends lower than 
, be the Situation of the Place what it will: 


peate imply conſider d; and the ſuperadded Load of 
1 cVapours and Exhalations, Geometrically Stated 


Ind Compared, as 4 to 27; the mean Space be- 
| *en$ween em ſerving for a Scale, to meaſure the 
Wcveral Degrees of Fair and Foul Weather, as it 
ere by Inches ; and (were the Bore of the 


one? 

noſtidl ube enlarg d, and fill'd with Water inſtead of 
r di Nic kſil ver) it wou'd weigh the different Ponde- 
at fil ations of Air at their — Seaſons, as it 
thei ere by Ounces, with the greate t Exactneſs. 
Duidhf Fifthly, In conſideration that the ſaid Va- 
 RatFours and Exhalations, whether they Aſcend 


r Deſcend, {till retain the ſame Weight, as con- 
. ſiſting 


ind rugged, and ſtill more depreſs'd towards the 


Ve have the Weight of the Atmoſphere, as 
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the Quichſilver has opportunity to give ul 


more; and upon ſuch Repetitions, the Suiciſ 
ſilver pays conſtant Attendance on fudf x 


to allow it, upon any Commotion,free Libet 
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Of the Production of WIND: 


fiſting of a lite Portion of Matter; yet diff 
rently affect the Baroſcope, and more in Faj 
than Foul Weather; as being eaſier to ſuſtain 
any portion of Weight than to raiſe it ; an 
again to let it fall than ſuſtain it: Beſides, any 
quantity of Matter, by a repeated Diviſion in 
creaſmg its Surface, and becoming more Tem. 
ble; the Rays of the Sun (while thoſe Vapouniſh. 
and Exhalations retain their inviſible Size) can 
hold em faſt: But when they begin to co 
pound together, as growing too compact to be 
ſupported any longer, and thereby Alleviathy 
the Air, let em flip, and give the Qaicłſilv 
free leave to deſcend, „ 

Sixtbly, Since the ſaid Vapours and Exha 
lations retain their inviſible Size, as long as the 
are on the riſing Side; the Air muſt hold en 
in ſuſpenſe at their greates# Height for ſom 
time; and after that, let em ſin downward 
by protracted Degrees, till ſeveral Concretiofy 
have conſiderably alleviated the Ait: ſo tha 


timely notice of the enſuing. Rain, ſeveral How 
before it happen: And if the ſultry Heat wi 
derneath rarifie em again before they approact 
the Earth, the Fall of the Quicłſilver may pi 
vent it ſeveral Days, nay ſometimes Weeks 


Changes in the Atmoſphere, by Riſing and Fi ry 


ling alternately all the while. 


9 
Seventhly, It is remarkable, that the About 
which ſuffers the ſaid Alterations, being exs m. 
tremely Fluid; and the. Atmoſphere, whereilfhac ] 
they are ſtirred up, of a Thickneſs proportionati ai, 
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of the Praludi of WIND: 


3 rowl it ſelf again into the eaſieft Poſture : 
ence it is, that the Prognoſticłs of different 
heather, commonly extend farther than where 
he. Change is actually made; as when the 
eather-glaſs in Lancaſhire reſents the Fall of 
ain in Torkſbire : And ſometimes the Aerial 
vacuations are vaſtly extended, that diſcharge 
heir Burchens within a mall Compals, as 
appens in Spouts and Hurricans ; and ſome- 
imes quite contrary, as in the Burning of 
ondon ; Which rais'd the Quicłſilver both at 
Paris and in Lancaſhire, higher than it has been 
bſerv'd in either Place ever ſince. 
Eighthly, In caſe the Baroſcope falls lower 
han the Temper, of the Weather ſeems to re- 
wire, by my preſent Account it is occafion'd 
By the Wind; which toſſing the Clouds to and 
„, alleviates the Atmoſphere by their Agita- 
on: Beſides, the Wind blowing Horizontally, 
uſt needs divert their propenſion downwards 
so wn way; and the Higher the Wind riſeth, 
e Lower the. Quicłſilver falls; and when the 
Vind is quite fall'n, it muſt return to its former 
eigbt: Hence it follows, that it muſt ſtand 
gbe ft in the longe t Drought and calmeſt Wea- 
er; and fall Lowest in the Depth of a Rainy 
nd Stormy Seaſon, when the common Stock 
H Vapours and Exhalations is Exhauſted. 
Laſtly, Seeing the Ovwickjilver ſtands no 
igher in Summer, when the Weather is Hotteſt, 
Id the ſaid Vapours and Exhalations mor- 
Abound; than it does in inter, when the Air 
ig en moſt intenſly Cold and Dry; and has not 
hereifat Maſs of Rainy and Windy Matter to be 
onargain'd, nor the Sun to ſupport it: Hence I 
* uſt needs infer, that the Atmoſphere's Gravi- 
tation 
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tation grows more propenſe for want of hi 
reverberated Rays to alleviate it by Rebound 
and draws its Summer's and Winter's Pondery 
tion towards an Equality: But upon a farthe 
Conſideration, that tho' it be Compos'd o 
the groſſe## Air, tis throughly Rarified by the 
Summer's Heat, and alleviated by the Horix- 
tal Motion of the Wind; and Condenſed again 
by the Winter's Cold, to its natural Groſſe 
to reſtore it to the proper Exerciſe of its Gra 
vitation : Which cannot fail to adjuſt its Su 
mers and Winter's Preſſure upon the Baroſcoꝶ 
to a perfect Equivalence at both thoſe Seaſon 


So exactly does the Riſe of the Duickſilon 
in the Baroſcope deſcribe the Weight of it 
 Counterpoiſe of Vapours and Exhalations, rais( 
in the Air by the Beams of the Sun ; whok 
Ponderation ſinks em down again into Spring: 
Rain, and Wind, with a Dependance upon a 
endleſs variety of contingent Circumſtance 
within the temperate Zones: Whence it occun 
to diſcuſs, how, on the Contrary, the Cor 
duct of the Sun Courſe alone prevails in th 
Torrid; to fix the ſaid Variety into ſo Sted 
faſt and Setled an Influence upon the Moti 
of the Wind, both as to Force and Point, as t 
render 'em either Periodical or Perpetual. 
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CHAP. IV. 


Of the Motion of the WIND, as depend- 
ing on the Courſe of the SUN. 


= I' NCE the Heat of the Sun, both 
Raiſeth and Supportetb the Air, inaſ- 

"I 5 S® much as it is the ſubject Matter 
e of the Mind; and ſolely diſpoſeth 
1 it to deſcend again, meerly by the 
Compoſition of his lighter Rays with the hea - 
vier Air, puffing it up Spherically, and letting it 
fink alternately by Condenſation, when they are 
withdrawn, as it were, to fill up the Vacuity 
left behind 'em: And, in regard the Sun at 
once both Enlightens and Warms one Hemi/- 
bPbere of the Globe, and turns around it in Twenty 
Four H:urs ; it muſt, Cæteris paribus, draw the 
Wind after it by the ſame Means and the ſame 
Way, in all Places ſucceſſively, from Pole to 
lot iu Pole; in compliance with its Veſterly Motion. 
But not at the ſame Rate; running a Tou- 
and Miles an Hour upon the Equator, with re- 
ſpect to the Earth's Superficies; which, at the 
Poles, are ſhut up in a Point; from whence 
increaſing his Speed, pariform to the different 
W Lengths of the intermediate Parallels; and the 
Swifter his Courſe grows, moving the Air 
{till more and more effectually; the Wind, ad- 
hering to his Diurnal Cont, upon its Ad- 
Yance to about Thirty Degrees of either * 
tude, 
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tude, blows to the Weſtward perpetually ; eſ- 
ially at Sea; where no Land-Impediments 

fall in its Way, either to obſtruct or divert 
no 
And although, purſuant to his Diurnal | 
Courſe from Eat to WeFt, (which is fo Swift 
and Dire# between the Tropicks) the Wind 
moves conſtantly towards the ſame Quarter; 
yet ſtill with due regard to his Annual Declina- 
tion, it deflects more Northerly or Southerly, ac- 
cording to the different Seaſons of the Year; 
without a Dependance on any other Cauſe ; 
inaſmuch as its Blaſts /oar aloft in the Air, 
where its Flux is moſt Uniform, and eaſily in- 
clined to follow thoſe ſolar Impreſſions ; but, in] 
regard its natural Tendence declines it towards 
the Center of the Earth, and it falls at laſt 
upon the Surface, either of Sea or Land; ith 
muſt in ſome Meaſure, be Regulated by the 
Conduct of their Situations ; eſpecially at 
Land, where its Surface is rough to hinder its 
Speed, or oblique to defle& its Courſe. 
Again, notwithſtanding the Water's Super- 
ficies be /moorh for the Wind to glide eaſily IM 
over it; and of its own Nature preponderates 
the incumbent Air, which is much ligbter, 
and conſequently apt to float upon it, without 
ruſſling its Plain into any Diſorder ; yet, in 
regard they are both Liquid Bodies, to cleave 
cloſe together, and are withal effectually 45 
plyd to each other, by the ſuperincumbent 
Atmoſphere ; the ſuperjected Wind and the ſub- 
ſtrate Sea, muſt mutually ſtir up each others 
Motions ; the Former by its Weight, and the 
Latter by its Volubility, where it has room to 
rowl ; and by conſequence, the Flux of 4 
| 6 
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Sea muſt ſhare with the Rays of the Sun, in 
their ſway over the Wind between the Tro- 
picks, and very Effettually too; when the 


Space of their Coheſion 15 of a large Extent ; and 


their joint Motion is Conſtant and Perpetual. 
Hence it is effected, that the ſame Wind 


| which was Firſt carried Weſterly, by the Diur- 


nal Courſe of the Sun ; and now Secondly, is 
declined, by his Annual Motion, more North 
and South; Thirdly, Is often deflected more ob- 
liquel) by the Inclination of the Shores ; and 
Fourthly, Is return'd back again Periodically, 
from near the Oppoſite Points, by the Sea's Si- 


tuation; which is finally, (by the concurrence 


of its Flux underneath) carried perpetually quite 
contrary to the Diurnal Courſe of the Sun (which 
firſt ſet it on Foot,) even upon the Equator it 
ſelf, for Five Hundred Leagues together. 


Now the Flux of the Ocean, ſharing with 


| the Motion of the Sun, in his Conduct of 


Sea-Winds in general within the Tropicks ; and 


| Both being alike concern'd in the Management 
| of the Trade-Wind in particular; it falls very 


opportunely to ſhew, what reſpe& that Wind 


bears to their joint Direction in ſeveral Seas, at 


what Seaſons, and on all Occafions ; for an eaſy 
and expedient Tranſition from my pa Dil- 
courſe of the Courſe of the Wind, to my en/u- 
ing Treatiſe of the Motion of the Sea ; by a 
ſuitable Mixture of Both in One, in this Chap- 
ter; before I venture upon thoſe which are 
Peculiar to the Ocean it felf ; as that of the 
Tide is, which depends upon quite different 
Cauſes ; Here I ſhall endeavour to demonſtrate, 
how much the 7rade-Wind is beholden to the 
| : 'H 2 Motion 
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Motion of the Sea; and there, in what reſpect 
the Sea's Motion depends on the Wind ; pro- 
ducing all along ſome Inſtances for that purpoſe, 
in their pioper Places. * | 
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Of the Motion of the Trade-Wind, and its de- 
pendance on the Courſe of the Sun. 


| HEREAS all this while, IT have 
train'd up the Wind thro' its Minority 
from its firſt Production, without the Tro- 
picks; where it began low, and roſe by De- 
grees, and generally was of a ſmall Extent ; 
and conſequently eaſily deflected out of its 
Courſe, by every Bogg and Mole Hill that 
ſtood in its way; yet afforded more Matter, 
than the Slow and ſcatter'd Obliquity of the 
Sun's Rays were able to manage: Now, on 
the contrary, in the Torrid Climate of the 
World, where his Motion is Swifter, and his 
Rays Perpendicular and more Compact; and the | 
Sunburnt Earth neither overloads em with 
Moiſture, nor any inequality of the Sea makes 
Reſiſtance to their Operation; his Conduct of 
the Wind muſt be Conſtant and Univerſal ; ten- 
ding Diurnally into the Vest, and Annually to- 
wards the North and South; and its Motion 
muſt be purſuant thereto, as long as the obvi- 
ating Coaſis and Shores will permit the Air to 
move the fame way, without any Defle&ion 
or Impediment of {ome other Kind. 
To 
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Jo begin with the general Trade-Wind,whiclr 
is moſt conſtant for Motion, and of greatest 
Extent : Dr. Edmund Halley demonſtrates, that 
ic neceſſarily depends on the, Diurnal Courſe of 
the Sun; in regard the Air, which is leſs rari- 
fed by his Heat, and conſequently more Pon- 
deronrs, muſt have Motion towards thoſe Parts, 
which are more Rarified and leſs Ponderons (ac- 
cording to Staticks,) to bring it to an Equili- 
briuam : Again, the Preſence of the Sun con- 
tinually ſhifring to the Weſtward ; that; part, 
to which the Air tends by reaſon, of the Ra- 
refaction made by his greateſt Meridian Heats, 
is, with him, carried Weſtward ; and conſe- 
quently, the Tendency of the 2e Bedy of; 
the lower Air is that way: Hence is fonmed- 
a general Eaſterly Wind ; which being impreſs. 
upon all the Air of a vaſt Ocean, the Parts im- 
pell one the other; and ſo keep moving, till 
the next Return of the Sun; whereby ſo much 
of the Motion as was lot is again reſtor d; 
and thus the Eaſterly Wind is made perpætual. 
From the ſame Principles, Dr. Halley tells 
us it follows, that this Eaſterly Wind ſhou'ds 
on the North Side of the Equator, be to the 
Northward of the Eat; and, in the South: La- 
titude, to the Southward thereof ; while: the 
Sun is upon or near the Line: the Air being 
there more rarified and his Motion ſwifter, than 
at any diſtance . from it: Which Motions, by 
his Account, being ſuperadded to the former 
Eaſterly Wind, anſwers all the Phenomena of 
the general Trade Wind, EL 


Such is the Eaſferly Tendence of the general 
Trade Mind; as alſo its North and South-Eaſterly 


Inclina- 
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Inclination, on each fide towards the Line; 
while the Sun's Diurnal Motion keeps near 
the Equator, as Dr. Halley has already demon- 
{trated : But, before I proceed ro meddle with 
its ſhifting Motion, as cauſed by the Suns An- 
nual Declination towards the Poles; tis far- 
ther requiſite to take along with me his Hi- 
ſtorical Relation of Matter of Fact, which I 
ſtrictly obſerve, and is as follows: Viz. 


Sa fo. of amd Pow 


In the Indian Ocean, the Winds are partly 
general, as in the Ethiopick Ocean; partly Peri- 
odical : That is, Half the Year they blow one 
Way, and the other Half near upon the oppo- 
ſite Points ; and theſe Points and Times of 
Shifting are different, in different parts of the 
Ocean : The limits of each Tract of Sea, ſub- 
ject to the ſame Change or Monſoon, are cer- | 
tainly very hard to determine: But the Dili- 
gence | /ays He] T have us'd to be rightly 
inform'd, and the Care I have taken therein, 
has, in a great Meaſure, ſurmounted that 
Difficulty ; and I am perſuaded, that the fol- 
loving Particulars may be rely'd on. 

r. That between the Latitzdes of 10 De- 
grees and 30 Degrees South, between Made- S 
gaſcar and Hollandia Nova, the general Trade- tl 

Wind, about South Eat and by Eat, is found to 
blow all the Year long, to all Intents and {c 
Purpoſes, after the ſame Manner, as in the . 
fame Latitudes in the Ethiopick Sea, 
2. That the aforeſaid Scuth-Eaf# Winds ex- 
tend to within 2 Degrees of the Equator, du- Ml 5* 
ring the Months of June, Fuly, Auguft, &c. Ml ” 
to Nowember ; at which time, between the e 
South Lititudes of Toree and Ten Degrees, be- " 
| ing 


ing 


ing near the Meridian of the North End of 
Madagaſcar, and between Two and Twelve 
South Latitude, being near Sumatra and Java, 
the contrary Winds from the North Weit, or 
between the North and WeFft, ſet in and Blow 
for half a Year ; vix. from the Beginning of 
December till May ; and this Monſoon is obſerv'd 


as far as the Molucca Iſles. 


2. That to the Northward of Three Degrees 
South Latitude, over the whole Arabian or In- 


| dian Sea, and Gulph of Bengal, from Sumatra 


to the Coaſt of Africa, there is another Mon- 
ſoon, blowing from October to April, upon the 
North- Eat Points: But in the other Half 


Year, from April to October, upon the oppoſite 


Points of South Meſt and Weft South Heft, and 
that with rather more Force than the Other, 
accompanied with dark Rainy Weather; 
whereas,the'North-EaFF blows clear: Tis like- 
wiſe to be Noted, that the Winds are not ſo 


8 conſtant, either in Strength or Point, in the 


Gulph of Bengal, as they are in the Indian Sea, 
where a Certain and ſteady Gale ſcarce ever 
fails : "Tis alſo remarkable, that the South 
Weir Winds in thoſe Seas are generally more 
Southerly on the African Side, more Weferly on 
the Indian. 1 | 

4. That, as an Appendix to the laſt de- 
ſcrib'd Monſoon, there is a Tract of Sea to the 
Southward of the Equator, ſubject to the ſame 
Changes of the Winds; viz. Near the African 
Coait, between it and the Iſland of Mada- 
gacar, or St. Laurence, and from thence North- 


WH 272 as far as the Line; wherein, from April 


to October, there is found a conſtant freſh S. S. 
M. Wind ; which, as you go more Nortzeriy 
5 H 4 be- 
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becomes ſtill more and more Weſterly ; fo as 
to fall in with the V. S. W. Winds, mention'd 
before in thoſe Months of the Year, to be 
certain to the Northward of the Equator. 

F. What //inds blow in theſe Seas for the 
other Half Year, from Odlober to April, | He] 
had not yet been able to obtain to his full Sa. 
tisf2 ion ; for that our Navigators always re- 
turn from India without Madagaſcar, and fo 
are little acquainted in this Matter: The AG 
count that has been given | Him] is only this; 
that the Winds are more Eafterly hereabouts ; 


and as often to the North of the true Eaft, 
as to the Southward thereof. 


S 10s 


Of the Shifting Trade-Winds ; and their depen- 
dance on the Sun's Zodiacal Declination, with 
regard to the Equinoctial Poſition of the Ara- 
bian Sea. 
O ſtrictly does the mutual Concourſe of 
the North and Scutb-Eaſterly Trade-Winds 
obſerve the Equator, while the Sun's Diurnal 
Motion keeps cloſe to that Line : But, when 
his Annual Declination withdraws his vertical 
Rays, and the Air grows cooler in his Ab- 
ſence ; the joint Occurſe of the ſaid Winds (as 
following cloſe to his greate## Meridional Heat,) 
muſt allo decline with him into the ſame La- 
titude; whether it be to the North or South: 
And thoſe Winds muſt make their he!f Nearly 
EE + Returns 
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Returns of Summer and Winter alternately, on 
each ſide of the Equator. 7 12276, Bl 
Beſides, the ſaid Space of rarefied Air, Kill 
attending the Sun's Zodiacal Declination ſuc- 
eſſively towards each of the Yropicks ; and 
ſtill intermediating between the ſaid North and 
South-Eaſterly Winds, muſt needs ſtapnate into 
alm of ſo confiderable a Breadth, on each 
ide of that ſhifting Line deſcrib'd by the Sun's 
WDec/ination, as to hinder the ſaid oppoſite Fluxes 
F Air from approaching each other at their 
ongreſs; that Geographers commonly aſſign 
t a Tract of twelve Degrees Tranquility: So 
hat the Sun's Tropical Declination (being ex- 
ended at leaſt twenty-three Degrees,) more than 
Boubly ſufficeth, to draw the ſaid Vacuity from 
ne fide of the Line to the other, with an 
alf-Yearly Viciſſitude; as is Manifeſt. 
Now, the Poſition of the Arabian Gulph, or 
at part of the Indian Sea which the ſaid ſhift- 
7 North and Seuth-Eaſterly Winds chiefly affect, 
eing Equinoctial; it concurs very opportune- 
with the Zodiacal Motion of the Sun, ei- 
er to remove 'em Alternately out of that 
ompats, as not exceeding ten Degrees on the 
0u:h of the. Equator, and twelve Degrees to the 
orward of that Line; or at leaſt, to abate 
eir Force in ſuch meaſure, as not to be able 
d refiit the South, and North-weſterly Monſoons; 


rical hich of courſe ſucceed em from the Oppoſite 
Ab- Points every Half-Year , at their reſpective 
9 eaſons, to ſupply the Vacuities left behind 
2at m. | 


Hence it comes to paſs, that the North and 
ut3-Eaſt Trade-Winds, never blow Both at 
ce within the Compaſs of the Gulph or Sea 

i aforeſaid; 


* 
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aforeſaid; the One being no ſooner drawn 
by the Sun's Declination, than the Other ; er 
brought on again by its own Weight, to fill up . 
the Vacuity, left on the other Side of the Eqas. 
or: For ſo it happens in April, when the Sun, Ni 
having paſs'd the Line into the Northern Signs, 
at once carries off the North-Eaſt Trade- Wind 
from it, and draws Thither the Soath-Euf 
Wind after it; and having repaſs'd it again to 
the Sowthward, brings thoſe Winds back again; 
and ſo carries em Backward and Forward; the 
One towards the Line, and the Other froward 
it, by an Half-Nearly Viciſſitude for ever. 

It is farther obſervable, that thoſe Ea ſterh 
Trade-Winds, and Weſterly Monſoons, which 

happen at the ſame Time, blow jointly either 
towards the North or South : As from April to 
October Both blow to the Norward, purſuant 
to the Sun's Declination into the North- Sigur; Mie: 
drawing em Thitherward,from a more Denſe - 
and Ponderous Winterly Seaſon, into a mor | 
expanded and rarefied Air of Summer; and. 

on the contrary, They jointly, from Odobalf 

to April, attend in the South on his Preſencef 
upon the ſame Occafion ; fo that the FWefte li 
Monſoons, inaſmuch as they blow North off: 
South, are as effectually Influenced by the 4 

nua! Courſe of the Sun, as the Eafterly Tra- 
Winds are to blow Hither or Thither at the or 
ſame Seaſon. 

Hence it comes again to paſs, that the ſail 
South- Eaſterly Winds, as Dr. Halley obſerves, e ec. 
tend from the aforeſaid Ten Degrees South- LaiWm 
tude, near the Equator, during the Months ur 
June, Fuly, &c. to November; while the Su on 
remains to the Nerward of the Line to dra 

en 
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em Thitherwards: And, on the contrary, 
hat there is blowing a North-Eaſterly Wind for 
he other Half-Year from November to June, 
he Sun being on that Side of the Line to at- 
rat it. Now hy, or How thoſe Two Ea- 
erly-IWinds, ſo intermixing, ſhou'd each be 
upply'd for its reſpective Half-Year by a Ve- 
Ferly- Monſoon from the Oppoſite Point; and to 
\ficn a Cauſe able to produce ſo conſtant an 
#2, leaves no Phenomena of the ſhifting 
Trade Vinds Unaccounted for. | 


8 ECT. ML 


ow the South and North-weſtern Monſoons, 
are reſpectively Regulated by the Situation and 
Figure of the Arabian-Sea. 


AVING ſhewn already (in the Former 
7 of the Two precedent Se&ions,) that 

Wn South- Eaferly Wind, which blows perpe- 
ually from Thirty to Ten Degrees of the ſame 
atitude, is drawn Eight Degrees pearer the 
ine, on the EaF Side of the Arabian-Bay, 
om November till April, by the Sun's Declina- 
to the Norward : And in the Latter, that 

De Soutb-Heft Monſoon, by virtue of his ſaid 
eclinat ion, blows to the Norward at the ſame 
ime Let us fee how it acquires a Weſterhy 
urn, by the Conduct of the ſaid Bay's Situa- 
on on that Side. And it is Obſervable, 
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Firſt, That the African Shores, which coaſt 
the Ocean towards the Weſt, tend North-Eaſterly ; 
from the Cape of Good Hope all along to the 
Equator, and beyond it to the Bottom of the MW de 
ſaid Bay; the Land being High for the moſt 
part. And Sea-Winds, being a heavy Meteor, WM 
muſt conſequently as ſtrictly obſerve their Di. a 
reftion, as Kivers do the Banks which bound IM at 
'em; and the Winds muſt follow their Conduct ¶ bl 
as far as they reach, eſpecially at that Seaſon, Ml v. 
when 2 ponderous Load of Winterly Air, and 
Foul Weather, drives em Thitherward; with Ml x4 
more vehemency, as Dr. Halley takes notice, M re 
than any other Winds that Trade in thoſe IM th 
Seas. * ch 

Beſides, the ſaid South Ocean, whoſe Super- bo 
ficies ſuſtains that South-Weſt Wind all the x; 
while, ſending its Tide dire#ly Norward to- Be 
wards the ſaid Bay, being alike contracted on c,, 
That Side by the Inclining Shore, the Flux of its T; 
Coaſting Current muſt be proportionably haſten'd; MW; -: 
and conſequently communicate to the ſ/uperin fre 
cumbent South-Weſterly Monſoon, a more fix'd and Bu 

ſteady Determination, and drive its Flux ral 
deep into the Bay as it went before. | 

In conſequence whereto it is Obſerv'd, thai v 
a conſtant Current of the Sea, for all that 
Trad from Madagaſcar to the Equator, entring | 
the South-Weft Corner of the Indian Ocean, ¶ lar 
(where the Monſoons firſt begin to ſhift) car- 
ries the ſuperincumbent Air along with it A. 

down into the Arabian Gulph ; And, as Dr. be 
Halley affirms, a conftant freſh South-WeſterhM pre 
Wind blowing along that Coaſt, on both Sides ſen 
the Line ; which, the farther you go _— Ez; 
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ain blowing more Weſferly, falls in ( aps He) 
ſt with the South-Weſterly Monſoon; or rather, gives 
it a beginning by falling in with it in April, 
and ending with it in October: which plainly 
he WW demonſtrates, that They compoſe and become, 
ot as it were, the ſame undiſcontinued Flood of 
or, water and Wind, conjoin'd, without any di- 
N. ſtinction; while the Sun's Norward Declination, 


nd at once encourages the South-Weſt Wind to 
uct ¶ blow, and withdraws that North-Eaſterly Wind, 
10 which otherwiſe would Oppoſe it. 

in 


Hence it comes to paſs, that the Soutb-MWeſt 
| Monſoon, as being deriv'd from the joint Cur- 
rent of Wind and Water aforeſaid ; following 
the South-Meſterly Direction of the African 
Shore, which {till contracts and enforceth it 
both by Land and Sea ; and having paſs'd the 


the Equator, its proper Limit, penetrates to the 
r0- Bottom of the Arabian Bay: Whereas, the 
on South. Eaſt Trade-Wind, which blows at the ſame 
fits Time, on the South Side of the Line, never 
nd; reacheth it, for want of the like Aſſiſtance 
rin from any Shore or Current, to help it forward: 
ani But, on the contrary, falls ſhort of its Natu- 
ral Courſe, at leaſt o or three Degrees. as 
being repuls'd by the contrary Motion of Sea and 
_ wind; as will appear. 77 
that 


Now to derive the Nortb-Weſt Monſoon regu- 
larly from the ſame Source, or Current of 
Water, only reflex'd, which brought the other 
Monſoon directly from the South-Weſt ; it is to 
_ Dr. be Noted, that the Bay, wherein they are Both 
propagated, is of a Triangular Figure ; the Sub- 
51d ſenſe of whoſe North Angle, pointing directly 
ber  Ez/t and Wert, ſeparates the ſaid Bay, on the 

{til South, 
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ten Degrees farther, till it reach the Equator. 


4 


South, from the wide Ocean, with a Barrie 
compos'd of Ves and Shallows ; whereon the 
ſaid South-Weſterly Current falling obliqueh, 
and entring into the Gulph at its South-Wef 
Angle, is reflected from near the Center there. 
of, towards the other End of the ſaid Barrier; 
where the Stream refunds it again, by an E 
ferly Outward-bound Paſlage, into the Ocean 
-whence it came ; drawing the incumbent 
Nort b Werl Monſoon after it from October to April 
its proper Seaſon. | 
Conformably to the Scheme of the Soul 
Wefterly Flux, and North-We#terly Reflux of th 
faid Current; Dr. Haley aſſures us that a freſiſ 
WeF#terly Wind attends it down the Bay; which 
the farther you go Northerly ſtill blows mon 
Wefterly, till they Both approach near the 
fern Shore; where the Current (being noi 
on its Return towards the Ocean) veres abou 
to the Nerward, and thence WeFferly, till it fall 
in with the Conduct of the oppoſite Ea fin 
Coaſt ; and follows its Direction as far as th 
Maldiva Iſlands ; which, tending Lineally u 
the ſame Point, ſteers on its Courſe forwa 


Now, in regard as the ſaid Current, d 
ſcending into the Bay, goes on diſperſing it 
Stream into almoſt Calm Water; ſo the oppe 
ſite EaFern Shore recollects it again, and n 
vives its Motion by the like Degrees, till i 
have paſs'd the ſaid Hand: up to the Line 
where it falls in exactly with the Tendence! 
the North-Weft Monſoon : Hence it muſt need 
ſtir up There a Motion in the incumbent At 
of That Tendence ; the oppoſice South-Eaf 
Trade-Wind being already withdrawn by th 

| Sin 
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Sun's Declination; and muſt carry that Monſoon, 
ſo rais'd, along with it, according to the ſame 
ey Direction, ten Degrees farther, being its proper 
WM Limit, till it meet with che ſaid Wind to ſtop 
rel it; and the Stream underneath, having paſs'd 
et over the aforeſaid Barrier of Iſes and Shoals, be 
refunded into the Ocean whence it came. 

Thus both the Weſterly Monſoons are equally 
Ebcholden to the ſame Current: That from the 
Sout bward, as being carried down the Arabian- 
Bay towards the North-EaF, by its direct Courſe ; 
and This from the Norward, as return'd back 
gain by its Reflux into the South-Eaft, in com- 
liance with the Streams underneath ; yet 
ich This Difference, that whereas the Courſe 
of the Water, meeting no oppoſite Stream to 
diſpute its Paſſage, is perpetual ; On the con- 
rary, the concomitant Fluxes of the We#erly 

onſoons, upon the Occourſe of the oppoſing 
Trade-Minds, alternately deſiſt, and become 
Periodical ; Thoſe EaHerly-Winds within their 
ompaſs, over-powering all Oppoſition, ſo 
5 either to reſtrain the ſaid contrary Monſoons, 
dr {et em at liberty; while the Sun's South 
dr North Declination, by balf-Yearly Returns, al- 


Mott 


TY 


t, deyernately ſets on the ſaid EaFerly Winds, or 
ng ſakes em off again. 
0 Hence it is, that the ſaid South- Weft Mon- 


ons begins to blow in April, when the Sun's 
ntrance into North Signs withdraws the op- 
dlite North Ea Trade- Vind, which diſconti- 
ves till October; when the Sun, by repaſſing 


o alſo the North-Ve t Monſoon blows the other 
rar from October till April, and then de- 


which 
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e Line into Soath Latitude, brings it on again: 


its; with regard to the South-Eaft Trade-Wind, 


4 
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riſeth to countermand it: Juſt as Land- Breeze, 
which, following the Streams of freſh Rivers, 
be naturally Perpetual ; nevertheleſs they are 
driven back Periodically, by the Salt- Floods till 
their Ebbs give em leave to return again, and 
blow Sea-ward as they did before. 

Again, from October to April, notwithſtand- 
ing the North- Eat Trade-Wind has driven back 
the oppoſite South-Weſt Monſoon, from its Ad. 
heſion to the direct Courſe of the South-IWeft 
Current, which produc'd it; yet its Stream 
being reflex d, and ſtill retaining its former 
Force and Speed, muſt gradually decline the 
Motion of the Incumbent Air from the Eaft 
ward to the Veſtward of the North all the 
while; till it has repaſſed the Line to the South, 
ward, and effectually rais'd the North-Weſterh 
Monſoon ; having eſcaped out of the Compals 
of the North. Eat Wind, which would have 
deflected its Courle ; the South Eat Wind being 
alſo withdrawn by the Sun's Southerly Declins. 
tion, Which otherwiſe wou'd have oppos'd aniilm 
bafff'd it into a Calm. | 

Hence I conclude, That thoſe North and 
South- EaSterly Winds which follow the Diurn 
Courſe of the Sun, never blow on both Side 
of the Fquator at once; and that that Current 
of the Sea, to which J aſcribe the contrar) 
South and North-IWeFterly Monſoons, ſerves only, 
Mhen and Where thoſe Eaſterly Winds intermit, 
to determine the Motion of the Air that way 
to ſupply their reſpective Vacuities till theif 
Return: And that thoſe To ſhifting Wind: 
which blow at once, tend jointly either t0 
North or Souih ; and ſtill towards the Sun 
that the Inequality of theic Summer's Levit) 
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and Winter's, Gravity, may give Force. and 
ers Celerity to their Motion, ſo as, in Subſtance, 
are to be the ſame North and South Winds, but 
til only differently determin d on each Side of the 
and Equator; Eaſterly by the Sun's Diurnal Rendence ; 


and Weſterly by the Current aforeſaid. 


N "© Yes . 1 8 F My tt. ted... to ti 


mer „ 
the How the ſaid ſhifting Winds are propagated in the 
Eaſt Gulph of Bengal, and Sea of China. 


O W, for as much as the Gulph of Ben- 
j gal, and Sea of China are alike affected 
by the ſaid Wefern Monſoon, and at the ſame 
Time; and all Three lye collaterally to each 
other, and lineally to the ſame Ocean, which 
produc'd the aforeſaid Current; the Tidal Tu- 
mour thereof, to render the Cauſe coextenſive 
ith its Effect, muſt ſpread it ſelf compreben- 
zvely over em All at once, to produce ſo general 
and Uniform a Commotion in the Air. And 
if that Monſoon be not ſo conſtant, in Strength, 
or Point, in the Gulph of Bengal, as it is in the 
frabian Bay, tis becauſe the Ocean, being 
ontracted all along the African Shore, more 
mmediately, and conſequently more ſharply, 
affects it; and ſo muſt needs give the Wind a 
ore fix'd and ſteady Determination there, than 
ifter it is dilated by a greater Expanſion. 
Beſide, the ſaid Gulph being alike of a 
Lriangular Figure, as well as the Arabian Bay; 
ind They lying reſpeRively in the fame Heri- 
I Sontal 
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vonta! Poſition ; the Tidal Motion of the Sea, 
which, jointly with the aforefaid Current, 
falls into em Both with the fame Obliquity, 
muſt equally affect em dire#ly with a South 
Weſterly Monſoon, and Reflexedly with a North 
Weſterly One : And Both lying conjoyn'd and 
open towards the South, and alike ſubtended by 
the-Barrier aforeſaid, on that Side ; the North 
Weſt Monſoon, as being jointly directed by 'em 


Both, muſt reach coextenſively along with it, 


from the Eaſtward of Madagaſcar to Sumatra; 
ieee .-:.-. < 
But as to the Chineſe Sea, altho it lies on the 
ſame Side of the Line, and according to the 
ſame South-Weff Direction, with open Mouth 
towards the Indian Ocean, to partake of the 
ſaid South-Wef# Monſocn; yet its Channel 
more reſpecting the North and South Points 
than the Bays aforeſaid do; its Flax of Air, 
as well as of Water, muſt needs deflect the 
ſame way : But, it being withal an Oblong 
Tract of Water, and not Triangular ; befide, 
being a Thorow-fare Paſſage out of one Sea 
into another, it can by no means reflect its 
Stream, either of Air or Water, back towards 
the South- Eat in favour of a North-Weſt Mon. 
ſoon; which is neither found in this Sea, nor 
can be reaſonably expected in any other, of 
different Poſition or Figure from the Bay and 
Gulph aforeſaid. | | 


Nou, from what J have already ſaid of thi 
Matter, it appears 1. That the Place fo affected 
with the Monſoons muſt Ive upon the Equator, 
or near it, to ſht em with the Sun's Declins- 
tion, both Nor:bhxard and Soutb>uard, according 


3 c0 
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to the different SaJaſons of the Year : Hence all. 
Seas, of any uther Poſition, are incapable of 
HBeſidesʒ t he Figure of that Part of the Indi- 
a Ocean which is ſo affected, muſt be Trian- 
gular; with an Inlet at its South. Meſt Angle to 
receive the Stream of Water which conducts 
the Sout h- Mert Monſoon into the Bay; and an 
Outlett at its South. Eaſt Corner, to ſet the 
Nort h- Vet Monſoon off again by the oppoſite 
Point; as appears by the ſpecial Service of 
every Part of the ſaid Bay; and how proper 
it is to perform irs Office. 

It was farther requiſite, that a Barrier, conſiſt- 
ing of Jet and Shoals, ſhou'd paſs between the 


Sout h-Meſt and Soutb- Eat Paſſages, to ſtreng- 


then the aforeſaid Current (which almoſt 
fagnates in the Middle of the Gulph) into a 
Stream, to {tir up the Incumbent Air into a 
North-Weſt Monſoon; and withal, it was to be 
of a proportionable Breadth, to continue its 
Flux Over that Rampire for Six Degrees together, 
into. the Southerly Ocean, to meet the Sourh-Eaſt 
Trade Wind, which was to ſtop it before it 
ceas'>. | 

And this Barrier was to be but of a Mean 
Stature ; neither ſo High as to hinder the Tide 
from paſſing over it; inaſmuch as it might be 
favourable to both the South and North-Weſt 


Monſoons; by letting the One enter the Bay as 


freely at the Wet End of it, as the other to 
go f at the Eaſt; nor yet ſo low as to admit 
its Floods in ſo full a manner, as to controul 
or obſtruct their ſhifting Motion. 

Moreover, the South-Weitern Current of Wind, 
which Coaſteth the * Shore, from near 
: : 2 the 
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the Iſle of Madagaſcar to the Equator ; To 
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which Dr. Halley allows a Periodical Flux from 
April to October; yet terms it, not improperly, 
only An Appendix of the Sonth-Weſt Monſoon, tall 
it hath paſs'd the Line, tho' it be the Origin 
and ſole Cauſe thereof ; in regard, till it have 
paſs'd the Equator, it remains out of the Sun's 
Power to give it Check, and Return it whence 
it came by his Southerly Declination : Eſpeci- 
ally, the concomitant South-Weſt Current of the 
Sea, perpetually reſiſting its Trading back again 
by the ſame Road for the other Half-Year :; 
to wit, from October to April; or at leaſt with 
any Periodical Conſtancy or certainty of Motion. 


* 


. J 


Concerning thoſe Winds, which are Adverſe to the 
general Eaſterly Winds, and are Perpetual. 


O omit Thoſe that blow all the Year, 
without any conſiderable Variation, 
unleſs what is ſubject to be deflected there- 
from ſome few Points of the Compaſs, towards 
the North or South, according to the Poſition of 
the Place; as being, in all Reſpects, well ac- 
counted fer by Dr. Halley already; I ſhall only 
of courſe take farther notice of Thoſe, which 
He propoſerh for Exceptions to that general 
Rule ; in order to reconcile 'em to the Com- 
mon Laws of Motion. | 31 
1. That to the Norward of the Line, between 
Four and Ten Degries of Latitude, and — 
d 
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the Meridians of Cape Verde, and the Ea ſtermoſt 
Iſandi that beat that Name, Dr. Halley tells us, 
there is a Tract of Sea, wherein it were im 
proper to ſay there is any Trade- Mind, or yet 
Variable; —the little Winds that are, be only 
ſome ſudden uncertain Guſts of very little 
Continuance, and leſs Extent ; — which He 
aſſigns to the Station which that Tra& holds 
between Two contrary Winds; the One on 
its North. ſide, blowing Eaſfterly from the ſaid 
Cape towards Guiana in America ; and the other 


| on the South, from ' Brafile towards Guinea in 


Africa ; which were more proper to turn the 


interjacent Air into a Wiirlwind than to hold 


it ſteady ; Did not that- part of the Ocean, 
where the Atlantick and Ethiopick Floods meet, 


| concur to keep it fix'd, as being obnoxious 
| neither to Flux nor Reflux to diſturb its Quiet. 


2. That in the Tra& of Sea, which (on 
the South) lies next adjoining to this, the 
Southerly and South-Weſt Winds are prrpetual ; 
Viz.. all along the Coaſt of :Guinea for above 
Five Hundred Leagues together, from Sierra Lio- 
na to the Iſle of St. Thomas : For the South. 
Eat Trade-Wind, upon its Entrance into the 
Streight, (in compliance with the Soutb- Wefterly 
Tendence of the Sea- Current along the Bra ſi- 
lian Shore,) becomes South South-Eait, and by 
degrees full Soutb: And, being carried down 
with the Stream towards the Guinean Shore, 
veres about to South Soutb. Weft, and by degrees 
to South · West and Weſt South-Weſt, under the 
cloſe Conduct both of that Stream and Coaſt; 
till at laſt the Current of Water, being repuls'd 
by the Eaſtern Shore of Guinta, returns towards 


the South (whence it came) to make Reſtitu- 


L'2 tion: 
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tion: And, being ingulpt'd by the Tides de- 
tumeſcency, is carried off by Libration thithet; 


Ward all the while, by the mutual affiftance 


oy” 


and deflects the ſuperincumbent Carrem of! 
Air into the Sbath after all, to compleat its: 
Circulationy as will be farther declared here. 
after. Ke FEES it 709675 Sal 

To theſe which Dr. Halley alledges, may bs 
ſabjoin'd, as remarkable Isfances of the ſame 
Truth, IH | | 4 "Of 
1. That all along the Weſtern Coaſt of Pera 


for above Fifteen Hundred Leagues together, 


from near the Magellanick Streight as far as the 
Gulph of Panama, an uninterrupted and Al. 
moſt perpetual Flux of Air attends the Car: 
rent of Water which ſupports it; blowing 
from South to North; or within a Point or two 
to the Weſtward, according to the different 
Inclination of the Shore: notwithſtanding thoſe 
Exhalations which compoſe it fall down from 
the Andes out of the Eaſt ; and the Weſtern Pi. 


cifick Ocean lies wide open to receive 'em ; yet | 


without giving even a beginning to ah Kafterh 
Trade- Mind, for all that length of Shore (till 
10 Leagues off at Sea,) which is percep- 
tib E. i 10.7 4 — 

2. That a perpetual Flux of Air or Wind 


adheres to the Coaſting Current of the African 


Shore on the Ethiopick Side, from the Cape of 


Good Hope to near the moſt Southerly Part of 


Guinea; which is conſtantly determin d to blow 
Southerly, by the Draught of the Stream under- 
neath; and withal, the Wind keeps that Flux 
of Water on foot, by its conſtant deſcent from 
the adjacent Shore, ſo as Both to tend thither- 


of 
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of each other; with many Pest ancet of the 
ſame kind, which will be produc'd more con- 
yeniently hereafcer, where I profeſſedly treat 
of the Motion of the Sea; and ſhew, that the 
aforeſaid Coafting Currents of the Ocean pro- 
ceed from the Tide. S 


. 
—_ — 


my 


Such is the Adheſion of the Incumbent Air, 
to the ſubſtrate Water, when they are got into 
Not ion, and have free liberty to follow the 
ſame Direction; for otherwiſe each may be put 
to 2 Hop apart, or both be  defleed ſeveral ways 
at once; as the South- Weft Monſoon, which, we 
| ſpoke of before, while the South. Eat Win 
was withdrawn, paſs'd along the Coaſt of 
Africk down into the Arabian Gulph, jointly 
wich the Stream that conducted it: And, even 
after the Current had Fagnated in the middle 
of the Bay, as ſoon as it reviv'd its Motion 
towards the South. Eat, ſtill purſu'd its reflex'd 
Direction: Yet, no ſooner had the Soutb- 

Eaiterly Wind put a Stop to its Career, and the 
Current, reflected towards the North-Meft, began 
to revive and gather Strength, but the North- 
Met Monſoon did fo too, and fell in with 464 
and attended it thro' the South-Eaſterly Paſſage 
e. the wide Ocean, where both ceas d toge- 
ther. LI | 1 71 


4 K .» 
, _ N „ 
4 p «23% of 
— , 
* * © "a — wy - Ys kh & 


be © 


6. I & 
_ 


284 


| Ny this Means, theſe Sea-faring Winds take 
of the liberty to diſorder thoſe which Trade out 
of of the Eat, by the Influence of the Sun; in 
o iome Seas ſtirring em up too ſoon, and acce- 
ler- /:r2:ing em above their uſual ſpeed, as near 
lux Cape Verde: Or contracting em ſome Degrees 
om within their common Limit; and by and by 
cr larging em as far beyond it; as all along the 
ce | 1% -- Guiancan 


120 Of Trade-Winds and Monſbons. Ml / 
Guianeau Coaſt : In others thwarting © 'em 2s 
uch by their tranſverſe Courſe from South to 
Worth ; as on the Weſtern Shores of Angola and 
Peru for a Thoufand Leagues together: In 
others, blowing directly from the Oppoſite 
Points, as along the Southermoſt Part of Guinea 
from Sierra Lions to the Bottom of the Bay; 
and all this perpetually. | 
Loet in the Indian Ocean, theſe Sea. bred Gales 
become of ſo complying a Temper, as to yield 
readily to the Periedica! Inſults of its Eaſfterly 
Trade-Winds ; and withal, as reſpectively to 
fupply all the Vacancies left behind em in 
their Abſence ; which anſwers the utmoſt En- 
quiry yet made into the Phenomina of Winds ; 
and ſhuts up this laſt of my Three Preliminary 
Diſcourſes,to the finding out of the Immediate 
Cauſes of the various and irregular Motion of 
the Sea it ſelf, which occaſions 'em. 
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Concluſion. 


T O ſum up, in ſhort, this Tripartite Diſ- 
courſe at once, in order to introduce the 
next of the Motion of the Sea. 77 
Firſt, Springs, as conſiſting of Water, which 
is Fluid, to pierce the Surface of the Earth; 
and Heavy to fink it into its Veins, muſt Ori- 
ginally deſcend from the Sky; and as it falls 
in Drops innumerable, ſo it penetrates it by as 
many Holes, which, being united underneath-. 
muſt gather inte Rilts, and convey'd farther 
{till ſwell into Streams of a larger ſize, till they 
break forth inro the open Air, either on their 
| 1 N dg. 
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\wn Accord, or let off by the Miner, with- 
but any farther Supply, than Rain; or other 
Diverſification than their different Deſcentsafford ; 
7 Vain it is, to enquire after more Recruits or 
Managers of 'em, unleſs to puzzle and perplex 
Wrhoſe, who otherwiſe (if put at firſt into the 
ight Road of Knowledge) wou'd daily im- 
drove their Thoughts, for the good of the 
Publick. 

Secondly, It as plainly appears that Rain is 
xtracted, in inviſible Atoms, indifferently from 
ea and Land, by the Rays of the Sun; which 
corporate in their Fall thro' the Air, and are 
aſt, as it were, in Moulds of a larger Size, 
ito greater Drops of another Species upon 
ery New Concretion ; and theſe are again 


to Hail or Swow of as many Sorts : But to 
r up thoſe Atoms of Water into Storms they 
uſt be rais'd to a greater Height: And to 
rniſh a Quantity of em into Tempeſts ; their 
Kent being large, and their Expanſion evenly 
ead over the Firmament, and continued for 
onger Seaſon; till the Air become unable to 
Fain em, either ſhufA'd together or in any 
her Poſture. 
Laſtly, To convert Air into 77nd it ſufficeth 
raiſe the groſſeſt Part of it uppermoſt ; and 
en the Sun's Heat can advance it no higher, 
ſuſtain it longer, to let it fall again by its 
eponderation ; only more or leſs obliquely 
m the Perpendicular , as the Medium Air 
| allow, and the Stock ttis furniſh'd with 
uires : And towards that Point of the 
1201, that either the Courſe of the Sun, or 
Declivity of the Earth, or the Motion = 
the 


dngeal'd by the Summer's or Winter's Colds 
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the Sea, whereon it falls, ſhall farther appoint: 
Or, in caſe of their Indifferency, the Poiſe 0 
its own Weight preſing downwards, and thi 
reſiſtance of the Air, growing {till more obſtina 

by Oppreſſion, makes it wheel about circulath 
5 for the eaſieſt Deſcent into Whirlwind: 1 
| Hurricans.; from the Weight of the Hae In 


| the Height of its Fall; as is maniſeſt. 
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in following it, or be out of bis Way. 


THE 


Aving already adjuſted, and ſettled the Preli- 
minaries of Springs, Rain, and Wind ; as 
their Origin, Generation, and Production; 


am now to treat of the Motion of the Sea in Ge- 


ral, before I can branch it into Particulars, in 


rch after the immediate Cauſes of the Tide: 


4 not to embroil the Matter in Hand with linne- 


* Diſputes, a Method is to be propos d and 


ow'd ; and that which I have actually pitch'd on, 
ng either not uſual, or purſued farther than ordi- 

ry, T ſhall here unfold it before I begin; and at 
ery Step, annex Reaſons for my proceeding after 
manner; that the Reader may never bofe bim- 


Firſt, In regard the Sea is ſubject to another 
of Motion, I ſhew, (for Diſtin#ion's ſake) 


pt, whereas that other tends always Weſtward ; 


s, of the Tide, Flows and Ebbs reciprocally 
drth and South; that is continual; this Pe- 
dical, that depends on the Trade-wind, this 
the Courſe of the Sun, and Moon; and that 
ing been diſcoursd on already, (when ve treated 
Monſoons) as to the variety of its Declination 
ards North and South, becoming of a quicker 
patch, I firſt remove it out of the way ; that, 


when 


2 


Coaſts, and Shores: To prevent the framing of i 
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when it chanceth to interfere in our following Diſ 
caurſe, with the A lat ion of the Tide, it may be. 
C1 in form of thoſe Reſp 
to prevent Confuſion, 7 
Secondly, Whereas the Tide is liable to may 
Diſorders, occaſiou' d by the irregular Situation d 


wrong Notion thereof, on that Account, I abſttal 
from all: ſuch Reſtraint throughout my Fullf 
Chapter; by ſuppoſing our Globe to be ſurfai 
around with Water, without End, or Limit; 
give free Liberty for the Moon, to raiſe Two Of 
poſite Tides daily, with One Revolution; and i 
Sun, to increafe em twice monthly; and lu 

Jointly, to raiſe em higher than ordinary, as ma 
fimes every Year. | 5 
Thbirdly, Since the Univerſal Ocean is attual 
divided into Three Parts; and theſe are ſeparat 
by great Tratts of Land; and the Indian, a 
Pacifick Oceans, are leſs known to Us, than Ou 
which conſiſts of the Atlantick and Erhiopid 
Seas conjoin'd, and reacheth the Artick and Ants 
tick Circles; to allow the Tidal Flood its full Ran 
either way, from the Equator, whence it à raiil 
Hereupon, I undertake to ſpeak profeſſedly of the Pl 
nomena of the Tide in this Ocean, and only by! 


2 
By of thoſe which belong to the other Two : Ag. 
as tothe Diftuſion of its Flood on each fide of WM 7: 
Line, I chiefly endeavour to analyſe that Part F iz. 
which transfuſeth it ſelf over our North AtlanoWio(; 
Diviſion, with the greater variety of AppearandWc: 
and lies more immediately under our Inſpection. Y 
|  Fourthly, After the Arrival of the Tide frre, 
the European Coaſts; and it bas enter'd our IPolar 
and Britiſh Channels; I trace it around both [{landM cl! r 
and purſue it to every Port, and follow it pe, 
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Rivers, as far as they are Navigable; denoting all 
along the Time, and Place of their Floods, with 
ich Diverſuy of their. Phenomena, as ſeems to 
ſabridge all kind of Appearances, that can poſſibly 
happen el/ewhere, throughout the Univerſe : And 
to aſſure the Reader, that all whatſoever may be an- 
werd on the fame” Grounds; I bave indaſtriouſly 
pick'd up thoſe which ſeew'd moſt odd and intri- 
zu cate, and brought em to the Teſb of a due Examine, 
and found em at the Bottom conformable to the 
ſame Principles. + 1 

= Fifthly, For Iluftration's ſake, I have drawn 
Map of the Courſe of the Tide, according to 
be common Tide-Tables, for all that Compaſs ; 
o expoſe to the Eye, the Order and Progreſs of 
em all, at one View; for an Example, how to 
707-2 the like of the Tidings in all other Seas, 
hich doubtleſly will be executed in Proceſs of 
Time ; as being no leſs Uſeful, than Satisfactory 
o the Curioſity of Mankind, tho as yet never at- 
empted : Thoſe, who drew not the Origin of em 
rom the Equator, not knowing where to begin 
heir Work ; and thoſe who did that, apprebending 
s little how to end it; Eſpecially, being all the 
phile involv'd in that vulgar Error; viz. That 
mad: High-water upon the Firſt Meridian, 
oth here and there, at the ſame Inſtant. 

Thus far I argue, from the Cauſe to the Effect; 
iz. That the Moon's Preſſure upon our At- 
olphere, makes the like Impreſſion upon the 


aranaWca underneath it: Again, that the Depreſſion 
pn." he Equator (after the ſame manner) raiſeth 
Tide Wprre/pondent Tides between the Tropicks and the 


olar Circles: Then, that the Tumonr in the 
(land clantick transfuſeth it ſelf on the Coaſts of Eu- 
it pe, &c. And entring our Britiſh, &c. Channels, 
Rich | fluctuates 
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while her Corporal Preſence depreſs' d it at the ſam 
| Time; and the Sun wou'd do the like, if at once H 


ſame Place: And as for the Motion of the Earthif 
or the Influence of Planetary Bodies, being en 
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uctuates up in the adjoining Rivers, ſtill arguin 
from Univerſals to Particulars ; yet, ſuppoſing al 
the while, the Conſequence to hold on the Converſe; 
viz. That if her Preſſure be the Cauſe of th 
Tide in Thames, for Example, it truly cauſeth i 
(for their tric Connexion, and free Communica.lþ 
tion,) in all the Rivers, and Seas, throughout th 
World: So that what ] here ſuggeſt, is not imper. 
fect in its kind; but only requires a farther Appli 
cation to all the reſt. | 
| Laſtly, It is in vain (on the Negative Part) t C 
ſearch out other Cauſes, to interpoſe between hei 
Preſſure and the Sea, to obſtru its Operation 
or in the leaſt to interfere with it, as a Partner i 
the Tide's Production; or to act conſiſtently witil 
it, by any other Means, than (as the Sun does) h 
way of Preſſure, without acting Counter to it; 
as the Moon her ſelf would do, in caſe her Plenilu 
nary Light rais'd the Tide by Fermentation 


Rarified and Attracted the Flood by his Heat, af 
condens'd and protruded it into an Ebb, in i 


cern'd in the Work: they are demonſtrated, afin 
all, to be neither proper nor ſeaſonable to effi 
ary ſuch thing. Now to my Task, f 
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Of the Tide; or the Ebbing and 
Flowing of the Sea. 


lt 
„ 


en 
0088 Of the Ocean's continual Flux into the Weſt; 


and of the Cauſe of the Tide, and how it 
2s effected, according to its full Extent. 


INCE the Motion of the Sea 
in general is divided, 1. Into 2 
Weſterly one, whoſe Flux is 
Perpetual ; and, 2. That of the 
Tide, which is Periodical, and 
{ſtill Ebbs and Flows recipro- 
Wally North and South: Now, purſuant to the 
Account I have already given of the Produ- 
tion of the Wind, in the precedent Chapter, L 
Im to proceed in this, (of the Motion of the 
ea) ro demonſtrate what Influence the Wind 
Has actually upon the former, with regard to 
ts continual Devolution into the Weſt, as a 
K neceſſary 


On 
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Motion, to retard or haſten its Tides into out 
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neceſſary Preliminary, before I enter upon the 
Motion of the Tide, which conſiſts of a con- 
ſtant Reciprocation, Back and Forwards, be- 
tween the Equator and the Poles; to ſhew, Þ * 
whether they have any more Dependance on one 
another, than what is meerly Accidental ; and Þ 
that the Tendence of the Former may per- © 
haps, in ſome Circumſtances, interfere with t 
the Courſe of the Latter. 0 


Se bs 


Of the continual Flux of the Ocean from Eaſt tv 
Welt, cauſed by the Wind; and that its dif- 
rent Motion from the Tide, neither concurr: i 
ith it, nor obſtructs it, as to the Subſtance of it: 
Motion. 5 


IRST, Both Reaſon and Experience 

evince, that Vind and Water, being hea-W 
vy and liquid Bodies, the one floating upon the 
Surface of the other, they muſt, throughout 
the Ocean, be every where very Contiguous ; and, 
by Conſequence, in ſome meaſure Coberent, and 
very loath to be parted : Hence it is, that the 
Mind inclines the Sea, in Compliance with its 


Rivers; and the Ocean never ſuffers any Tu- 
multuous Diſturbance within ir ſelf, without 
Storms of Vind, and Tempeſts' of Weather in 

the Air to raiſe it. | 5 
Now, in regard the Trade-Wind, as directed 
by the Courſe of the Sun, blows continually 
Weſtward, and waits over the largeſt Compal 
1 0 


caus'd by the Wind. 


of the Earth; ic muſt needs drive the Surface 
of the Ocean, between the Tropicks, the ſame 


Voyages, which lie moſtly within the Com- 
paſs of that Climate, is forc'd to quarter the 
Courſe of the Sea, as well as the Wind, to get 
thither ; and at his Return, he makes the beſt 
of his way, both being favourable ; or elſe his 
Arrival in Europe would be fo late, as to miſs 
his Market. LE | 

Beſides, That vaſt Body of Salt-water, 
| whereof the Ocean is compos'd, being Ponde- 
| 70%5 as well as Self-coberent, muſt needs be flow 
thin receiving the Motion of the Wind, and as 

loath to part with it; and conſequently, the 

Qfertber its Courſe is continued towards the 

Weſt, the more it muſt be increaſed, at leaſt to 

a determinate Height : Hence the Mariner well 

joblerves, that the Mean Courſe of his Ship is 

heightned in the ſame Proportion; failing 
From Europe to America in a much ſhorter Tims 
han he can make his Return; and his Voy- 

Pge from the Eaſt-Indies to Braſile ſpends ſcirce 

alf the Time that ir does back again; but 

e paſſeth from Peru to China, thro the Paci- 
, (where that Wilderneſs of Water has free 

iberty to rowl before the Wind) Three Thou- 

and Leagues in Eighty Days, with much leſs 


* 


ary in other Seas. 
And, foraſmuch às the continual Flux of 
e Ocean into the Weſt, ſtill raiſeth 2 Protube- 
"ce on the Sea's Superficies, before the Wind; 
hich is continued, as far as the Ocean lies 
en that way, to receive it; its Surface muſt 
| along be proportionably advanced; and the 

| N 4 leugeſt 


way: Hence the Mariner, in his Eaff. India 


ſe either of Sail or Oar, than is àccuſto- 
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T he Ocean's Weſtward-Flux 


longeſt Courſe muſt raiſe it to the higbeF Pitch: 
Hence it is, that the Flux of the Atlantick, 
from the African Coaſt to the Bottom of the 
Bay of Mexico, makes ſuch Haſte thro' the 
Caribees ; and the Pacifick does the like, from 
the back fide of Peru thro' the Anian Gulpb: 
Bur the Courſe of the Ocean, from the Paci- 
fick, along the Indian Sea, towards the Magella- 
nick Streigbts, being the fartbeſt Drift, pours 
down the ſfrongeff Stream, and with the 
greatesf Precipitation that can be found elſe- 
where, as falling from the greateſ# Deſcent. 
And fince the Protuberant Hood before the 
Wind muſt needs leave as deep an Ebb behind 
it, yet cannot poſſibly return back exactly 
the ſame way, to ſupply that Vacuity ; that 
Protuberance mult force a Paſſage back again 
umderncath itſelf, by the Preponderation of itz 
own Weight, to devolve its Stream into the 
Eaſt, and reduce, in ſome meaſure, the Sut- 
face oi the Sea into its Natural Poſture, by 
an eernate Revolution ; ſtill riſing higher onf 
the one Part, and returning faſter towards thefi 
other; the general Surface of the Ocean 
mounting all the while higher towards the 
IWeft, eſpecially between the Tropicks, where 
the Hind and the Sea keep better Touch witli 
one another. 
Such is the Motion of Undulation, that, ( 
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preſerve the Water's cen Level) how much do 
toever it is raiſed above it, by Reſult from an WI 
DepreſJon ; and is waved forward by Protruſai ' 
ic is as conſtantly devolv'd bach again unde 01 
neath, by way of Reffitution: And for wal 1 
of this Return, after AMarten- Mere in Lancaſbin By 


was drained to a fe Inches deep; its Borton 
| bein. 


caus'd by the Wind. 


being near a Water-Level, a Guſt of Wind, 
in one Night's ſpace, drove twelve Hundred 
Acres of it to a New Ground, as having not 
2 competent Depth of Water to devolve it 
ſelf back again at the ſame Time; and there it 
remain'd, till the Wind ceaſing gave it liberty 
to return whence it came. 

Yet, in regard the Sun ſpreads the Influ- 
ence of his Rays beyond the Limits of the 
Torrid Zone, at once over the whole Extent 
of the Hemiſphere ; the depending Wind muſt, 
to ſome degree, affect the Sea with a Motion 


as univerſal ; that is, from the one Pole to the 


other: Whence it is found by Experience, 
that wherever there lies a Paſſage open Weſt- 
ard, out of one part of the Ocean into ano- 
ther; the Current ſtill holds on its Weſtern 
Courſe thro' it, without any return ; as appears 
by the Courſe of the Magellanick Gulph,which 
flows conſtantly our of the Ailantick into the 
Pacifick Ocean ; and the Pacifick haſts again as 
faſt, thro' the Anian Streight towards the At- 
lantick, the one near the Artick, and the other 
near the Antartick Circle; both running Weſt- 
ward. | 
This Flux of the Ocean holds on «niverfally 
eſtward in every free and open Sea, where the 
Declivity of ſome tranſverſe Shore deflects not 
its Courſe any other way; as it manifeſtly 
does in our North Part of the Atlantick ; whoſe 
ontb- vert Coaſt of Guiana, from the Mouth of 
be 492 ns, declineth above Thir:y Degrees 
Ur Nortb-Latitude, before it reach the Bottom 
of the Bay of Mexico: And the Flux of the 
Vc: bearing up againſt it all along from the 
Cer/f of Africk, paſſeth in a Crowd thro' che 
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to fall down by the Soutb-Current, from the 
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Caribees, North-weſt ; and is reffected from the 
Bottom of the Bay North-Eaſt thro? the Antillaʒ 
with the ſame Violence and Precipitation, till 
it transfuſeth and loſeth it ſelf in the vaſt Ex- 
panſion of the Ocean whence it was firſt rais d, 
to re-furniſh it again with its Quota of Water, 
and compleat its Circulation : an Expedient 
which turns doubly to the Mariners Account, 


Latitude of the Canaries into our Weſtern Plan- 
tation,; and when he is Homeward- bound, 
the North Channel ſerves as well for his ſpeedy 
return Thither. | 
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And for an Experimental Evidence, that re 


ſuch a Contrariety of Motions is campoſſible in fe 


the Ocean, we have em All compriz'd within bp. 
the narrow compaſs of the Boſpborus; which . 
has alike Jo contrary Currents, one on the d- 
Ea ſt Side from South to North; and another U 
on the Weſt from North to South; according to P 
the different Direction of the oppoſite Shores; Mar 
ſo that rowing over the Channel, you are ei- le 
ther carried out of the Euxine into the Propon- 
tis, or back again, while the Middle Stream 
runs both ways at once; the Upper Six Foot of 
its Current (which riſeth out of the Euxine) 
fliding over the Lower Part of its Stream from 
the Propantis, which forceth its way back again 
all the while #nderneath ; the Freſher and Lighter 4 
Water of the Euxine Sea floating upon the 
Top, while the Salter and Heavier of the Age- 
au ſinks to the Bottom. . 
Such Variety of Fluxes, To and Fro, and Up] 
and Down, with their Circulation, and all of 
the ſame Nature, and ariſing from the ſamt 
| 8 Cauſe, 5 


cad by the Wind. 


: Cauſe, being experimentally compoſſible and Pra- 
4 Aicable, within the ſmall compaſs of ſo Nar- 
| row and Shallow a Gullet; what can be ob- 
8 jected againſt the above - ſaid Veſtern Flux of 


5 the Ocean, and that North and Southern one of 
„the Tide (being Morions of different Natures, 
and proceeding from ſeveral Cauſes independent 
t, on one another,) taking their full range in the 


vaſt Extent of che Ocean, without interfering ? 
but that they are neceſſary Truths, and Geo- 
metrically evident, ſo as not to be queſtion'd. - 
The Former, proceeding Originally from 
the Sun's Heat rarifying the Air, and driving 
its Flood into the Weſt ; and the Latter being 
W rais'd by the Preſſure of the: Moon, and toſs'd 
from the Equator towards North and South, and 
back again alcernately .: Ibat floating upon the 


ch Surface of the Sea all the while; Tba diving 
he down into the Deep, and riſing up again by 
aer Undulation ; That conſtantly affecting the ſame 
to Place, and always alike ; Th being Periodical, 
and making its Viſits here and there with end- 
ei- leſs variety, &c. as I have already ſhewn of 
%- the Former in this Section; and ſhall do the 
am BW like of the Latter, occaſionally by degrees, 
of throughout the following Diſcourſe upon that 
ine) Subject. | 

on 8 Notwithſtanding, fince we find by Experi- 
ain ence, that Winds of other Sorts ſometimes ha- 
ter Ven or retard the Motion of the Tide; ſome- 
the times Hell it to an extraordinary Height, or 


rebate it as much; and ſometimes drive it with 

wore violence againſt one Shore than ano- 
Upg cher, with an endleſs variety: We muſt needs 
11 of acknowledge, that the Trade-Wind, which has 
ſame Ws more even and conſtant Motion than the 
auſe, = K 4 7 Reſt 
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Sections, yet without being even a Partial 
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Reſt, VWeſt ward, ſometimes deflects the Courſe of 

the Tide from its true North and South Decli- 
nation from the Equator ſome Points Weſterly, 

yet without ſharing in the Cauſality of its 
Subſtance, or being an Impediment-to its proper I. 
Motion more than by Accidem, or by way ot | 
a Modification to its Effect. 

Juſt as a Stone caſt into a fanding Pool, raiſceh 
an Undulation perfectly Circular, which the 
Stream of a River wou'd have formed i into an fre 
Oval Figure, by ſharp'ning it before into an 
Hyperbole, and blunting it behind into an El 
ligſis, and comprefling it on each Side Parabe- pr. 
larly : ; rendring the whole Figure an imper- 
fect Compound of all the Curvilinear Conic- s 


Cauſe of the Undulation in itſelf ; fo the Trade- 
Wind, and the Courſe of the Oceer purſuant i 
thereto, barely Modifies the Tide as to its ex. 
treme Parts, inaſmuch as it affects the Shores, 
and floats upon the Surface of the Water, with. | 
out exerciſing any Cauſality upon the Subſtance 

ob its Motion, which dives underneath i it, 


SECT. 


SECT. II. 


That the Tide is cauſed by the Moon's Preſſure 
upon our Atmoſphere and how it s effetted. - 


O diſcloſe the true Cauſe of the Ebbing 


ne and Flowing of the Sea, as contradiſtin& 
in from the Flux and Reflux found in thoſe Rivers 
an MWiwhich have an immediate Communication 
El. with it, and cannot be diſcover'd out of their 


Precincts; at leaſt the Motion of Undulation 
Wnuſt needs be admited in the Ocean it ſelf ; for 
Is much as the Flux of the Sea neceſſarily de- 
end: from a higher Station; and the Reflux 
dack again returns to a Lower than thoſe Ri- 
Br; which they affect; and by conſequence, 
Whe Surface of the Sea muſt reſpectively riſe 
Ind fa! from the one extream to the other: 
Now, in regard the Sea is a Ponderous and Ina- 
3:mate Body, the Motion of Aſcent and De- 
eent, which is merely Local, muſt be forced 
pon it by ſome Exterior Agent, while its own 
nnate Propenſion to a mean Situation, ſtill 
Wndeavours to re- ſettle It in its Natural Poſture, 
Which produceth that Alternate Viciſſitude of 
Neciprocation, which affects the Tide. 


Firſt, To aſſign the ſaid Mean, its proper Si- 
ation: For as much as Salt-Water is a heavy 
lement, and of a liquid Conſtitution, its Su- 
erficies muſt naturally ſinꝶł all over to an ex- 
Level, and keep its extreme Parts to an 
val Height. Again, in regard the Earth and 
ez conjoin d compoſe one Terraqueows Globe; 
8 and 


CT: 
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turn back again thither with the ſame Forte 


« 


General Cauſes of the 


and conſequently reſpect one and the fam 
Point for the Center of their Gravity; the ne 
per ficial Level of the Water cannot be Flat he 
Plain, but Curv'd or Spherical, to keep its ene 


treme Parts equidiſtant from it, and hold iff 


Libration on all Sides in an even Poiſe: Hence « 
it follows, that whenſoever any Depreſſion iMas 
made in one Place, it muſt raiſe as h:gh, aiſ 
at leaſt an Equivalent, Rebound in another f 
and both muſt be finally reduc'd to a Water: 
Level, by the innate propenſion of its Gravity g 
and that ſo conſtantly and neceſſarily, that nd 
advance any permanent Protuberance upon the l 
Ocean's Surface, is ſo groſs and groundleſs en 
Error, as not to deſerve the regard of a farthe O. 
Refutation. 1 ee 

Hence it follows, that the Motion of the. 
Tide may be caus'd alike by Alleviation or D 
preſſion; for whether the Surface of the Mat 
be Alleviated or Depreſs'd from its Natari de 
Level; it muſt, by the Laws of Reſtitution, e A 


and Speed; and repeat its UVudulations to th 
ſame Height and Depth ; and both ways the 
muſt return back to their. Natural Level, at ti 
ſame Rate, whether they be rais'd by Allevil 


tion, or elle by Rebound. r 
But, in regard Depreſſion» proceeds immedi i 
ately and neceſſarily from the meer Applicatu 
of ſome other Body to the Super ficies of th F 
Sea; the Preſſure of the Moon, v. g. muſt Me 
admitted for the Cauſe of the Tide, and is m. 
be purſued, as far as it will go before we ha 
recourſe to the Sun's Rarefattion, Magnetick AW"! 
traction, Inexplicable Influence, Occult Quality, Ps 
Mot ion of the Earth; whoſe Exiſtence is ehre 


theh 


— 


Flux and Reflux'or Tide. 15 
m her Jueſtionable, or Co-operation uncertain; 
ſnd conſequently, not to be admitted without 
orMhe utmoſt Aſſurance of Reaſon and Experi- 
ex-W&nce. Hence, RI 


5 
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nee Secondly, Touching the Exterior Agent, which 
» i845 by Preſſure upon the Sea's Superficies, and 
 ofMaiſeth it contrary to the Natural Propenſion 
er Mf its own Gravity ; the ambient Air, or our 
ate. moſphere, firſt occurs to be accepted ; as bę- 
i Ng Contiguous and Co- etenſive both to. Land 
u und Sea; and equivalent. in Weight to Thirty 
the he- of Quick: ſilver in the Barometer; or to 
$ many Foot of Water; and, by conſequence, 
the ou'd much more than ſuffice to make the 77> 
Impreſſion; but by depreſſing the Ocean 
the ery where at once, and in all Places much 
Dee; it rather keeps its Surface Steady in its 
Sen atural Poſture, than drives it into any Diſs 
„re And, to aſcend to the Higher, and more E- 
ore eri Region of the Air, which is immediate- 
o this eontinuous with the Lower; it cannot de- 
theſſchreſs the Atmoſphere more intenſely in one Place 
t than in another, as being equally co extended to 
evi Places at once, and every where Equililri- 
iin it ſelf; and ſo cannot make any Biequa- 
ned in the Surface of the Sea underneath, by its 


can» Intrinſick Power, which is fo indifferent to 
f tha Places, that it cannot particularly affect any 
& e more intenſely than the Reſt, within the 
is me Hemiſphere. 8 
hav However, this Etberial Space of the Air, 
k nſiſting of Matter as well as Form; and be- 
ty, s 2 ſubſtantial Body, endowed with all its 
is ei hre Dimenſions, Length, Breadib, and Thick- 
theh 3 neſs, 


. 


General Cauſes of the 


neſs, purpoſely to take up room; how Thi 
and Subtle ſoever it be, it muſt be Condenſibl 
by a conſtipation of its Parts; and Elaſtick by 
their Relaxation ; and conſequently capable 
of receiving ſuch Impreſſions, from any Superior 
Planetary Bodies paſſing over it, and of tra». 


9 


2 # 


mitting em into the ſubjacent Air or Atm. 
ſphere below; to be derived to the Surface of 
the Sea underneath ; as alſo of having em 
taten off again Periodically, to cauſe that Ebbing 
and Flowing in it which is called the Tide. 
Nov, in regard the Moon moves in the lov 
eſt Sphere of all Planetary Bodies; and her Mo 


tion is Concentrical to our Globe of Earth ani 5 
Sea conjoin'd ; and ſo at her Nadir, ſhe is fa... 
tber diftant from any determinate Place ther . 
on by a whole Diameter of the Earth; and ar. 
her riſing upon the Horizon, ſhe ſtill remain... 
diſtant from the ſame more than half ſo much, 
than after ſhe is arrived to its vertical Point 
And again, the Lines of her Preſſure where the s. 


are ſhorteſt, they become moſt direct and com ne 
pact, to make the deepeſt Impreſſion upon the ! 
Atber; and by its Mediation upon our Arm « 
ſphere; and this alſo upon the Sea itſelf ;and bi 
parity of Reaſon, muſt be continued around th u 
Univerſe, from one Meridian Weſtward to amn 
ther, correſpondently to her Diurnal Courſe : ani 
be ſtill repeated at her return to the ſame Pom 
indefinitely without intermiſſion : So muſt cl 
Tide do alſo. * Wc: 

Beſides, the Approximation of her Orb to thi 
Sea gives her power to act upon it with a va 
Energy, more than all the other Celeſtial Bo re. 
dies which lye ſcatter'd over the Heavens at Wks t. 
far greater diſtance from it; without any ir 

| | cla 
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bis ial Determination to the ſaid Effect: And the 
fle nterpoſition of her Sphere, between the See 
by nd theirs, muſt needs obſtruct their Influence 
ble on the Tide as much : So that the Motion 
101 BW hereof little regards any other Influence be- 
an. FF Hers ; as we find by daily Obſervation, 
mM). 


and ſhall be fully demonſtrated hereafter. 
Thus, on the* one Part, as the Preſſure of 
he Moon is the moſt proper and effectual Caule, 
Wo produce the ſaid Effect; ſo the Ocean is the 
Welt diſpoſed Subject poſſible to receive it; as 
Wnaintaining its Spherical and Natural Level 
Porely by the Equilibrium of its Surface, which 
WS: manifeſtly taken away by the Moon's Preſſure : 
being till reciprocally enforc'd upon it in one 
Place, as it is abated in another; the Element of 
BW ater (the Matter whereof it conſiſts) being 
Wcnder'd indefinitely voluble by the Extent of its 
Wuperficies, and the profundity of its Depth: 
o that, in regard neither the Cauſe wants 
oer; nor the Medium due Application ; nor 
he Sabject a fit diſpoſition for the Effect; that 
t ſnou'd not follow is abſolutely impoſſible. 
So manifeſt it is, That the vaſt Body of the 
oon cannot be hurried from our Nadir up to 
aur Horizon, and from thence to our Zenitb; 
nd be poſted down again into the Veſt, and 
Eg cturn'd to the Place whence it came, in Ten- 
Far Hours ſpace, without raiſing as vaſt 2 


eniſphere to fo vaſt a Diſtance, and with ſo 
reat Diſlocation of the Parts of the Medium, 
as to make room for her Reception, and fill it up 
ain at every Inſtant ; yet, that this be | 

moi 


ſt WC ommotion in the Medium thro' which it paſ- 
eth: And that ſhe ſhou'd be ſo nearly obtruded 

o tiWpon Us, and ſnatch'd away again from our 

} V4.8 
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Cauſe; that is to ſay, at all Times and in eve 


« 
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moil ſhoutd' not cauſe the 73a! Alteration ot 
the Seas Superficies underneath, is another 7h. 
bility. > 
Hence the Motion of the Tide, purſuant tg 
her Preſſure, does not barely correſpond ther He 
to, as the Thing ſignified to the Sign which re. 
preſents it ; but neceffarily depends upon it, x 
the true and real Effect doth upon its proper 


Place, according to the manifold diverſity of het 
Motion; as is found by Obſervation : And, 
foraſmuch as the Periodical Increaſe and Decrelif 
of its Floods and Ebbs, exceed the more con: 
ſtant Energy of her Preſſure, both by way d 


v7 
Exceſs and Defeft ; the Difference ariſeth ſtile { 
from another Sort of Preſſure, interfering witli fe 
Hers, without recourſe to any other kind off, 
Cauſality, which wou'd be either proper Ohe 
poſſible to give her any Aſſiſtance towards tlinp 
performance of her Work, either 4s to thiWhic 
Whole or any Part of it; as will appear here Hupe 


after: Now, to ſhew how well qualify'd heſ or 
Preſſure is to produce the Tide, as to its Sab-fo 
_ ; or, inaſmuch as it conſiſts in a MeanMiſce 

etween the Two Extreams aforeſaid ; *tis e 
preſent Task to explain it more fully in the neu 


Section. | 2 


S BCT: ? 


I Sni c., Ih; 


He Efficacy of the Moon's Preſſure upon the Sea 
for the Tide's production; and its ſeveral Qua- 
lifications for that purpoſe. 


O put the Sea in its beſt diſpoſition to re- 

ceive the Effect of the Moon's Preſſure; 
ppoſe her fir ſt Impulſe finds the Surface of 
the Sea exactly ſmooth, and profoundly quiet; 
s Extreme Parts ſtanding throughout in an 


real 


V 4uilibriam, it is in the readieſt Diſpoſition to 
Tile ſunk below its Spherical Level; and in the 
with // Poſture to riſe again above it (as a Pendu- 
d ag is beſt diſpoſed for Motion To and Fro, 
r off 


hen it hangs perpendicularly :) and by the firſt 
Wnpulſe it is better prepar'd to receive a Second; 
hich, being regularly apply'd ſinks the Sea's 
Wperficies lower ; and gives it an Additional 
| herfWorce to ſpring it ſelf up again Higher than 
Sub fore : And ſo upon her third Impulſe, its 
tear i ſcent and Deſcent ſtill increaſe in a Progreſ- 
My: Proportion; till the Active Force of the 
next 


the 


foon's Preſſure, and the Paſſive Reſiſtance of the 
E2'5 Superficies arrive to an Equality; and 


lum, mov'd by Clock-work, requires the belp- 
g Hand of the Artificer to ſet it on foot; and 
ter that, it continues to raiſe its Vibrations 
gher and higher, till their Motion becomes 
laſt equal and conſtant; and ſo continues 


Wer after, 
CT 


Ne xt, 


Wen their Progreſs is at a fand: Juſt as a Pen- 
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Next, the ether, which intervenes between 


the Moon and the Sea, being a Corporeal Sub. : 
ſtance,of how thin and rare a Conſtitution ſo fff ; 
ver; yet it muſt grow denſer andharder byCon.il - 
preſſion ; not only to tranſmit her Preſſure upalſh} , 
the Sea, but alſo to enforce it downwards, thru ., 
all that ſpace ; and the quicker the Impulſe i , 
the deeper Impreflion it muſt make. Hence t 
the great Celerity of the Moon's Progreſs, from ; 
her Upriſe in the Eaſt till ſhe reach the Mai , 
dian, muſt drive all the while her Impul ; 
more forcibly to the Head, in that groſs and du ; 
Element of Mater: As Fire, ſo rare a Subſtane 
as it is, diſploded out of the Mouth of a0 
non, by the exceſs of its Celerity, makes a vie 
Tent and irreſiſtible Concuſſion in the much den p 
ſer Air. In like manner, the Ather, tho' it ,, 
rare and light in itſelf, yer, by the Moon's Inc 
pulſe, may make a deep Depreſſion on the Surfa h. 
of the Sea; as well as the Air, tho' it be ili,, 
Hundred Times lighter than Water, preponde c: 
rates Quicłſilver in the Barometer, which vi 
twelve times heavier than it, in proportion lr, 


the Poiſe of its own Weight, conjoin'd wii as 


the Multitude of Vapour and Exbalations,whiciif; 


it ſuſtains. | . 
Beſides, the vaſt Depth of the Ocean, bc: 
ſtooping its Bottom ſo low, renders the greif th 
Body of Water, which it ſuſtains, more voor 
ble, and better diſpoſed for Depreflion : As th 
proportionate Length and Breadth, by disjoinWr- 
ing the Shores, affords its Middle Stream Et 
equal Liberty to expatiate it ſelf more fruſſilan 
every way. Again, whereas thoſe Shores ani be 
Bottoms are fix'd and ſtedfaſt by Nature; anWſai 
the Water contain'd within their Compals o 
mmoveab T.. 
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een moweable, and cleaves cloſe to em on all Sides; 
ud. the Points of their Adheſion ſerve as Centers, 
oe. for the Lines of Water (which are looſe at the 
on. other End) to turn upon 'em, as ſo many Ra- 


pen diuss upon their Axes, which the farther they 
hro are extended the faffer they move, and the 
© 1 eaſier they are ſet on foot. Hence it comes 
nce, 


to paſs, that the Broader and Deeper the Ocean 
is the eaſilier it muſt ſubmit ; and the Low it 
muſt ſtoop 1ts Surface to the Preſſure of the 
Moon; and {till Lower beyond compariſon than 
in our Narrow and Svallow Seas, as is found by 


rom 
Meri. 
Jul: 
dul 

ane Obſer vation. 1 
Again, as to the vaſt Extent of her Influ- 
vi ence : Her Lines of Preſſure (no leſs than the 


den Beams of her Light), are poured down, He- 
BY Wo 1i/pherically, upon the whole Superficies of the 
1 Ocean at once, which makes their Impreſſion 
fac 


both ſtrong and comprehenſive, as being the Ade- 
quate Effect of ſo univerſal x Cauſe; and mult 
co-extenfively affect all the Seas and Tides on 
one half of the Globe at the ſame time, and 
powerfully too, by their direct Impulſe; as well 
as the Beams of the Sun, reflected univerſall 

from the Earth's Superficies, ſuffice to raiſe 
% great a Quantity of Water into the Air, in 


be 
onde 
ch if 
on uf 
wit 
v hicll 


u, bi one Day's ſpace, as wou'd ſuffice to furniſh all 
greg che Rivers' in the World (according to their 
ö ordinary Courſe) with a Week's Expence of 
As vtheir conſtant Stream: Vet, foraſmuch as 


general Cauſes are not apt to produce particular 
m auß Effects without ſome ſpecial Determination; 
and ſince the Ocean's Surface cannot poſſibly 
be rais'd- or depreſsd in all Places at once; the 
; ani laid Preſſure muſt differently affect em. Hence 
(on the contrary) in the Production of the 
veall Tide, 1 Finally, 
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bach again into the Vacuity left behind en 
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Finally To determine this ſmart and uni verſi 


Preſſure, to affect ſome one Place of the Sea mo 
effectually than the reſt; it is farther to be - 
conſider d, that the Earth and the Moon being .. 
alike of a Globous Figure, and conſequently of Kb 
a'Convex Superficies ; the Lines of Preſſure, ſent 6 
down from the Body of the one, muſt fall up- t. 
on the Surface of the other at 20 Angles : Buß 
thoſe that fall perpendicularly, as being the mol ,, 
direct and compact, give the ſmarteſt Strokes, by 
and make the deepeſt Impreſſions whereſoeveſ fa 
they light; whereas, the reſt which declia or 
from em, growing more Oblique and rareh A 
Diſpers d, ſuffer a Tumour to riſe circularly abouſ fu 
the Point depreſs d; which, if ſhe be at he js 
Equinox, muſt fall perpendicularly upon the Eq di 
tor: And, in regard the Moon is continually ch 

Motion towards the Veſt, the ſaid Point d. 
preſs'd muſt follow her in the ſame Tract; aui j,, 
lineally deſcrive the Equater it ſelf (as following „ 
its direction) Weftward : And fince every LW ;. 
neal Depreffion muſt raiſe a correſpondent Tu (1 
mour on each Side thereof; the Undulatimi up 
ſo raiſed muſt lye extended from Eaſt to Ni . 
in Lines parallel to the Equator ; tho' theſſ ſpt 
move To and Fro, with regard to North ani the 
South. non 
After all, thoſe Two Waves, ſwelling vill ho 
collaterally on each fide of that Equinoduſ nc; 
Depreſſion, and having free liberty to ron l 
reſpectively towards the North and South Pola Vic: 
muſt ſtill raiſe and dilate their Undulations boi Oce 
Ways at once, as long as the Preſſure inml.ma 
"ſeth ; and upon its Relaxation they are to fil ſo e 
the 


ut Nil 
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upon the Equator; and their Motion having 
acquird its atmoſt Celerity by their Deſcent,can- 
not top in their Congreſs, but muſt proceed. to 
remount one joint Undulation, at leaſt to an 
equal Height with thoſe Two which rais'd it 
frowards, the: Poles ; as being the Counterpoiſe of 
r 
So. eaſy is the Element of Water to be 
wrought. upon, and ſo ready and well diſpos'd 
by the Spherical Situation of the Ocean's Sur- 
face, to receive any Impreſſion, from an Exteri- 
or Agent: And withal, ſo powerful are the 
Advantages wherewith the: Moon's Preſſure is 
furniſh'd to operate upon it: And ſo Connaturai 
is the Manner of their Operation to the Pro- 
duction of the deſcribed Effect, that it cannot | 
chuſe but follow accordingly. "On | 
Or, on the contrary, to ſuppoſe that Co- | 
lumn of the intervening «ther, whoſe Dia- 
neter is equal to that of the Moon's Orb, and its 
Beſis as large as the Planiſphere of the Ebrih, | 
ſhou'd be contracted in Length, by her Preſſure 
upon our Globe, its full Semidiameter in Six | 
Hours ſpace: ; nay, be pitch'd upon our Hemi- © | 
"8 ſphere. and taken off again in Six more; yet | | 
the Seas Superfcies, which ſuſtains a propor- T | 
tionable ſhare. of the Burthen all che while, 
ſou'd neither be depreſs'd by the Application, 
E ncr alleviated by its Removal; nor ſuffer any 
Impreſſion from its Impulſe, ſo harden'd by its 
Vicnity, and ſharpen'd by the Moon's and the 
Ocean's Convexity, (as it were on purpoſe to 
make it;) That, (J ſay) the Element of Water, 
fo eaſy to be wroughr upon, and its Surface in 
the moſt pielding Poſture of its. Equilibrium, and 
on of ſo vaſt an Extent, ſhou'd, notwithſtanding, 
| | „„ refuſe 


"Sz 


plyd to a well-diſpoſed Subject, ſhon'd not ads. 


* 
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refuſe to reſent the Energy of her Operation; 
in ſo advantagequs Circumſtances; implies; 
that either the whole interjæcent Space, that diſ- 
criminates her Atmoſphere from ours, is a meer 
Vacuity, and contains Nothing at all in it, de- 
ſtructive to the Complex Conſtitution of the 
Univerſe Or, that a powerful Cauſe, duly ap- 


ally produce its proper Effect: which includes a 
Comralliction, and is impeſſihle. But this Point 
being gain'd, as to the Subſtance of our deſign 
Effect; let us try what farther Advance can be 
made for its daily Increaſe, from the Conftang | 
and Regularity of its Cauſe's Application: 
Yet, nevertheleſs, the following Rub remains to 


Ss 8 * 


be'remov'd out of the Way. 


Fern ak. a 


* 4 
a | Þ IS us, 


— 4 ” — 7 
» . — * * 
. . 


> 1 | if 
_ ObjeRion from the Weather-Glaſs Solv a. , 
| O leſſen the Force of the Moon's Prefſunſ i 
| & upon the Ocean, it is objefed that Quick. „ 
fiiver, tho' it be rais'd in the Barometer above - 
Thirty Inches, by the Weight of the Atmo- \ 
ſphere ; yet it is not ſenſibly advanc'd am u 
bigber in the Tube, by the ſuppoſed Addis 5 
nat Preſſure of the Moon : And, whereas the 2, 
Tide riſeth not Five Foot at one ſeaſon, and if ;. 
another exceeds Fifty ; the Quickſilver take x 
not the leaſt notice of any Variation; which . 
ſeems co evince, that either it is not rais'd H c 
Preſſure ; or the Quickſilver in the Barometi in 
wou'd make us ſenſible of the Operation. . 
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To remove this Rub out of our way, on the 
one Part; wiz. That the Quickſilver is no! 
raid by the Moon's Preſſure : the Mineral us 
twelve times heavier: than Water; and, B 
conſequence ſo much harder to be rais d-: 
Again, it exceeds Water no leſs in Conſiſtence 
than in Gravity, and ſo muſt be Twenty- Four 
Times leſs voluble, by way of Undulation ; 
Moreover, it grows much harder to be moved 
within the ſtrict confinement of a 7; uve, of no 
more than the Fifth Part of an Inch Diameter: 
Beſides the cloſe Adbeſion it has to ic on all 
Sides at once ; as appears by the protuberance 
of the Bibb in the Middle, while it riſeth ;and 


W the Cavity of the Depreſſion, when it falls 


again zyet all thoſe Reluctances are joily to be 
overcome at the lame In ſtant, whenſoever ic 


1s rais d. 


Whereas, on the contrary, beſi des the Te- 
vit) of the Water it ſelf, it is, in i={pet of the 
Ocean's val Extent in Length, Breadth, and 


Depth, indefinitely Huid; and ſo, is eaſily 


raisd by Preſſure, and mov'd no leſs effectually 


E by Undulation ; as Streams, the broader and deep- 


er they are, {till they become eaſter and [wifter 
in Motion. Hence, the jfrj# Impulſe of the 
Moon, having made any ſenfible Impreſſion 
upon the Sea's Superficles, that fir Commo- 
tion 15 rais d conſiderably higher by a ſecond; 
and this by a third; and ſo progreſſi vely; ſtill 
ſuperadding to the reciprocal Libration of the 
Uzdalations ; while the Active Power of the 
one, and the Paſſive Reſiſtance of the other 
come to an Equilibrium ; which finds no Place 
in the Motion of the Quickſilver in the Baro- 
meter, for want of its frft Effect; the leadin 
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Pulſe being quite , which ſhou'd oeca- 
he both the Birth and Growch of all the 
re "2+ i e WIS OL FI 855 \ 
Hence it is no wonder, that neither the 
Preſſure of the Moon ſhou'd give any viſible 
Riſe to the Quickſilver; nor the Weight of 
the Atmoſphere breed any ſenſible Commotion 
in the Sea: For, altho* both act by Preſſure, 
and very effectually too; when they are. duly 
apply'd to their proper and well-diſpoſed Sub- 
jects; yet nothing can be affected on the con- 
trary : For, as a Pound of Lead in the one End 
of the Scales cannot be ſtirr'd by Fifteen Ounce: 
in the other ; ſo the Preſſure of the Moon, be- 
ing ſo far over-power'd by the Weight and Con. 
fiftence of the Quickſilver, loſeth its fir? Stroke, 
and for want of giving a beginning to its Li- 
bration, all which follow are ſpent in vain. 
And as for the Weight of the Atmoſphere, tho 
never ſo much increaſed, ir cannot impreſs 
any Motion upon the Sea, as being equally ſpread 
over its whole Surface at once; but rather 
keeps it ſteady in its Natural Poſture. : 
But, on the contrary, admit the Weight | 
of the Atmoſphere were apply'd to the Ocean i 
with the ſame Advantages that the Preffure if 
of the Moon is; and the Effect would be ad- 
vanced to a vaſt Exceſs : For, ſuppoſe her 
frf Impulſe ſhou'd depreſs the Ocean's Sur- 
face Thirty Foot, in proportion to the Quick- 


ſilver's Thirty Inches in the Barometer; to raiſe, 


by Rebound, an Undulation Thirty Foot above 
the Natural Level of the Sea ; and the Second 
ſhould raiſe an Undulation Thirty Foot higher] 
than the Firſt ; and the Third another as much 
higher, and ſo forward; or, allowing — 
5 | Ss | 2 Foo! 
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8 a Fos Abatement to every Undulation fifteen. 
e times together; and the Product of their Riſe 
| would amount to no leſs than three hundred 
e Fathoms : ſo vaſt an Advantage doth the Preſ- 
= ſure of the Moon make of its conſtant and re- 


gular Application to the Sea, as ſhall be ſnew d 
in the two following Sections; and fo utterly 
is the Weight of the Atmoſphere defeated, 
without it, of any ſenſible Effect wrought up- 
on the Ocean. 5 

And all this while, the Objection runs upon 
this double Miſtake ; to wit, that the Tide is 
raiſed meerly by the Moon's: /ingle Preſſure, 


cer 
xe. from Five Foot to Fifty : Whereas, on the 
None ſide it is depreſs'd ſo low, by the Additio- 
ke, vary Impulſive Rays of the Sun; and rais'd to 


that Height, by the ſpecial Concurrence of the 


in, contracting Shores ; acting counter to each other 
ho zs feveral Seaſons; as will hereafter plainly ap- 
of pear, on due Occaſions. 1 8 

dl 8 _. 5 525 
her And if it be further arg d, that neither the 


Influence of the Sun or Moon, by way of Preſ- 


ght ſure, is as perceptible to Senſe, as the leaſt Blaſt 
dean of Vind; nor, conſequently, ſo able to produce 


ſo vaſt an Effect as the Motion of the Tide, 


ure | - : : 

ad. uith all its Diverſity. It is reply'd; that, altho” 
her che Weight of the A: moſpbere be no more per- 
dur - ceptible to our Senſes, than the aforeſaid In- 


fluence ; yet it is heavy enough in it ſelf, (did 
it not aliłe ſupport us on all Sides at once) to 
clap us ſo cloſe, and fix us ſo faſt to the 


o ve 
con Ground, that the ſtrongeſt Giant wou'd be leſs 
rher able to ſtir either Hand or Foot, than to re- 


move a Mountain: And, notwithſtanding the 
ind's quick Motion makes a forcible Impreſ- 
14 ſion 
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ſion upon our Senfes ; yet, were it put to "as 
peremptory a Stop by ſome Obfacle, as the 
aforeſaid Preſſure, is by the Surface of the Sea; 
twould not ſuffice to extinguiſh the Flame of 
2 Candle. 2 
And, as to the Production of the ſaid Tidal 
Effect: Since the Wind, notwithſtanding the 
Thinneſs and Lewity of the Air whereof it con- 
fiſts, compared to the Denſity and Gravity of 
the Water which is mov'd by it, falls ſo far 
ſhort of matching it, as One does to a Hundred; 
yet, bv beginning to ruffle its Superficies with 
gentle Blaſts ; and raiſing 'em afterwards by 


Degrees, and {till giving em due Application all 
tne while; can, within a few Hours ſpace, dif-. 


order the Ocean into ſo tumultuons a Crowd 
of mountainous Billows, as twould crack all 
the Engines in the World,to ſuſtain any one of 
em for a ſingle. Moment: Tis no wonder that 
the ſaid Preſſure ſo qualify'd, as I have already 
declared, ſhou'd by the ſaid means of recipro- 


cal Libration, and by the like progreſſive De- 
grees produce the more Periodical Motion of 
the Tide; both as to its Subſtance. and all us 


Diverſity, according to the different Energy 


of its Application. Thus much being alledg'd, 


for the Production of the. Tide by the Moon's 
Preſjure, in general Terms ; let us ſee how the 


different Motions of the Aon reſpectively in-] 


fluence the Fides of the Ocean. 


5 ECT, 
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Ve Diurnal Courſe ef the Moon, and the Mo- 
tion of the Tide adjuſted ; and the Regularity 
| of ber Preſſure's Application demonſtrated ; and 
| bow ſhe maketh @ Primary and a Secondary 


Tide, with one Revolution. 


AVING: already determin'd the Cauſe 
a of the Tide in general; and deſcribed 
De manner how it is produc'd : To obſerve 


i. WD: der and Method, I am now to give an Ac- 


Punt of the Moon's Diurnal Coarſe from Eaſt 
Ves, as being her moſt Regular and Com- 
Won Road about our Globe; before I digreſs 
ber Menſtrual and Annual Motions, which 
e Deviations from ir. And, to ſpeak intel- 

: gibly, | = T8 Eu ol | 
= Fir, It is to be noted (to have but one 
baſe in view at once), that I place the Moon 

Pon the Equator, as being the Mean between 
e Topicks, which ſhe never tranſgreſſeth 

ove Six Degrees: And (to hint down one 
's Wifficulty before another be ſtarred), I make 
Er Motion to be concentrical with the Earth. 
Next, whereas ſhe produceth two Tides with 
e Revolution; to deſcribe their Production 
ore exactly, I ſhew how it is perform'd gra- 


durs, which are about two Minutes ſhorter 
an the Solar. 5 55 
Toirdly, foraſmuch as they are produc'd by 
2 Preſſure, which cannot affect — 
an 


ally in four times fix Hours; I mean Lunar 


3 


very different Means. 


oy 


General Cauſes ofthe | 


and directly), more than the one Half of gy 
Globe at once ; I aflign 'em Both to the ſam 
Impulſe ; the one as its Primary, and the othy 
its Secondary Effect; tho* they be produc d aft 


Finally, When I fay 'tis High-Water upnlff 
the ſame Meridian with the Moon, it is to blf 
underſtood of that Tide which is caus'd h 
Rebound between the Tropicks and the Pol, 


Circles ; as being caus'd by her Preſſure-whicil ; 
is made at the ſame Time, and upon the ani 
Meridian, near the Equator. Thus much bei 
Advertis'd, CG . 

Firſt, It is to be conſider' d, that her Ling a 
of Preſſure, co- extending to our whole Hem i; 
ſphere of the Globe at once, begin at her 7. 
in the Eaſt, to affect the Ocean up to , 
Meridian; and as ſhe mounts higher towa s, 
her Southing, thoſe Lines are not only ca 4 
tracted in Length a Semidiameter of the Ear 5 
but ſtill grow more compact for the ſpace 
Six Hours together; and fall more diredtiy up A 
its Surface, to make a deeper depreſſion up n 
the Sea, between the Tropicks, till ſhe be e 
vanc d to her greateſt Height ; while the 74 | 
aforeſaid Undulationt are rais d by Rebound a! 
laterally on each Side of her Paſſage; a... 
fill ſwell and dilate themſelves (to mind 
High-Water) towards the Poles, till her Pray, 
ſure be at a ſtand. * 


And for the next Six Hours, when ſhe nc 
elines into the Veſt, and withdraws her Lig 
and Preſſure from our Hemiſpbere by the an 
_ that ſhe had advane'd em; thoſeV 
dulations muſt deyolve back again, with as gr 
Eo = ' Precipiliiſ- 
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recipitation towards the Equinoct ial Line; not 
nly to fill up the vaſt Vacuity left by her Ab- 
nce, but alſo to remoum the Water's Super- 
jes in the ſame Place, as high above the Oce- 
Natural Level as it was ſhrunk below'it be- 


ater towards the Poles; ſo now, at her Setting, 
is upon the Equator. n 
1088 And in the Six Hours ſpace after her Setting, 
hen ſhe is haſting to the Meridian of our An- 
Nodes, that Equinoctial Tumour, left behind 
"SS: upon the Ocean on ths Side of the Globe, 
- uſt 4eſcend again by its own Weight, 46 low 
from whence it rebounded before ;'to make 
great 2 Depreſſion upon the Sea's Superficies 
b our Hemiſphere, and at the ſame Inſtant, 
at the Moon does upon theirs ; to make'two 
ric!) oppoſite Tides at the ſame time; there 
2m; one, as causd by her immediate and 


isd by the Deſcent of the ſaid Undulation left 
don our Meridian at her Setting. 
And in the laſt Six Hours, while the Moo 
urns to our Horizon, the Sea on our ſide 
the Globe, which was ſecondarily depreſs'd to 
loweſt Ebb by its own Weight, rebounds 
ain very opportunely to its former Height 
t, while the Tumour hangs as ic were ſuſ- 
Wnded in the Air, ſhe' may give her Second 
7: a Regular „ , to drive it 
wn again more forcibly, in a joint Concur- 


this Second Revolution with more Vivacity 
an it did the Firſt ; and the next with more 
an the; and ſo the reſt that follow progreſ- 
ely, by a Circular Repetition; till they ar- 

5 | Tive 


Pre; that, as at her Southing was made High- 


rect Preſſure; and here à Secondary one, as 


nce with its innate Ponderation : And be- 


32 


between em, which the Moon's ſecond Impul 
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rive at that ſtint which is to be conſtantly main 
tain'd, and'as it were, repeated, by an Alterna 
Viciflitude ever after. +47; 4 
For, the Moon ſtill renewing her Prefſur 
and taking it off again by equal ſpaces of Time 
at every Six Hours end; and this Primary an 
immediate Impreſſion, ſetting its Stamp up 
on the Secoudary one, (which immediate 
follows it, and is produc'd by a concurrent 
Depreſſion of the Water's Gravity, as bein 
the Adequate Effect of its immediate Cauſe 
each alternately purſues the other ſo cloſe, U 
leave no Vacancy in point of Time, to intervei 


cannot ſupply, by the more conſtant and rei 
lar Application of her ſucceſſive Revolutiom 
But, after the Motion of the Sea be exadilf 
adjuſted, by a few ſuch Amendments, to til 
common Courſe of the Moon; and the 7 
Undulations are raisd to a competent HeighM 
by a proportionable Number of her repeal 
Impulſes, regularly apply'd ; they acquir: 
Motion proper to themſelves, and becom 
more Equitemporary ; let their Librations be m 
ver ſo much increaſed or diminiſh'd : yet th 
adhere all the while no otherwiſe to thi 
Courſe of the Moon, than a good-going P] 
lum- Clock does to the Sun; ſo as to ſtick cl 
to their mean Motion, let the Real One val 
how it will; notwithſtanding, fo as {till cob 
their {tated Occurrences to a Point: A cot 
vincing Argument, that as the Motion of til 
Clock has a dependance on that of the Sun,, 
the contrivance of Art ; ſo this of the Tidehi 
its Dependance on the Courſe of the Moon 
the Order of Nature ; yet all this while, 17 a 


— 
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Jain: je regatd to Another of their own, to aliß 
nan; And it is no leſs neceſſary, than that the 


. ncreaſe and Decreaſe of Day and Night ſhou'd 


[ur epend on the Riſing and Sett ing of the Sun; 
* the- different Conſtitutions of the Four 
An 


Duarters of the Near, on his reſpeRive Arrival 
the Four Cardinal Points of the Zodiack. - © 
Thus far the Motion of the Tide is adjuſted 
read a Mean Time with the Diornal Courſe of 
ene on, whereon it depends; and (foraſ- 
Puch as is yet conſider d) it ſhou'd keep to a. 
tant Height ; but being found by Obſerva- 
Ven on to fall ſhort of it at ſome Seaſons; as much 
it exceeds it at other,: It is next to be exa- 
Finde er N $44 e oh 


SECT V. 
WH the Tide's Menſtrual Increaſe 3s cauſed by 
COMB the Concurrence of the Sun's Influence with the 


Moon, at her Change and Full ; and it's De- 
@ creaſe for want of it, at her Quadratures. 


0 | 

15 FH Us far I have deſcribed the conſtant 
i Courſe of the Tide, as depending ſolely 
birt yon the Preſſure of the Moon, turning Con- 
to eatrically about the Earth; and making the 

© lepending Tides conſtantly equal, without any 

ir arnation : Now, in regard the Menſtrual In- 
4 he 


eaſe of thoſe Tides conſtantly makes higheſt 
loods, when ſhe is either in conjunction with 
be Sun at her Change, or in their oppoſition at 
er Fal: And the Decreaſe is at its Joweſ _ 

oP when 
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and Ehbbs muſt be- influenced by em both z 
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when ſhe, is in her Quadratures; thoſe.Bloſon! 


iequ 
Floods,. by way of Addition, — the Ebb. = 
Suhſtraction; that neither An Effect may) too, 
put without a ſufficient Cauſe, NOT the Cai A 
may loſe; its proper Effect. 0 de 
Again, foraſmuch as Light and Heat are t 22 
chief and maſt powerful Influence of all H-. 
_ Bodies; and the San particularly d he 
nguiſſleth himſelf from all the reſt, .imbeinſſprec 

= — Origin of em both ;: I. am , 
demonſtrate! that his Rays, as. impregan: rom 
therewith; are the moſt efficacious and prop om 
Cauſes to produce the ſaid Tidal Varian 
and withal, that the Ocean is as well diſpoſ ea 
to receive em. plus 


Firſe, Concerning the Sun's Light ; its Maui 
tion being progreflive, and the 'Partick por 
whereof it conſiſts extreamly fmall, it paſſeſſhte! 
thro' the Air down to the Sea, as thro Gla o tl 
or Cryſtal, without any gteat ImpedimentWrer 
yet ſince we find it ſtrongly reverberated of B: 
its Reflection from the Ocean; we may ſaſeſ he. 


infer it to be Hopt in part, and reſiſted com heit 
ſpondently, in its Career, by the Oppoſition Mer; 
the Sali-Mater, as well as of any other ma tead 


rial Subſtance ; and to faſten Strokes upon M 
of a determinate Force ; and what it want gl 
Height, it redoubles in Effect by che, Celerity, o cl 
its Motion; and by this means, acts mann ont 


erfully upon the Organs of Animals ;.. anecre: 
drives, as it were, Wedges of Heat . ban 
Hearts of Plants, and Things Inanimate, au pen. 


ſeparates their more Solid Parts: All which . 


ne the Properties of Bodies, and ; 
on 


önly belong to Material Subſtances ; and con- 
Wequently enable it to operate upon the Sea, as 
dne Body does upon another; and powerfully 


oo, by due Application thereto. 1 


he direct Preſſure of his Light with a retorted 

Impulſe upon the Sea; by raiſing Vapours and 
Exhalat ions into the Air, that gravitate upon 

he Surface of all Liquid Bodies; to that De- 

gree, as to raiſe the Quickſilver in the Barome- 
r, by the preponderation of the Atmoſphere, 
rom 27 Inches (the ordinary Weiglit of the 
ommon Air) up to 31, (which is the Additi- 
nal Preſſure caus'd by the Energy of the Sun's 
eat) as is found by Experience; the Over- 
lus of thoſe Four Inches of Quickſilver being 


quivalent to the Preſſure which it impoſes 
pon the Surface of the Sea; in proportion to 
he Power it actually exerts ;. which amounts 
o the Preſſure of Four Foot of Water, ſpread 


lem ver the whole Surface of the Ocean. 


ed h Beſides, thoſe Vapours and Exhalations, 
ſafelhrhen they are rais'd, grow more Ponderous by 


their recoz] againſt the Impulſe. of their Mo- 
er; as a Pound of Lead, while 'tis only kept 
ready in the Air to the ſame Height, weighs 


rr 
ON ( 


? 4 o 


on: o more than a Pound; but if it be lifted 
nts. 0icher, increaſeth its Preſſure proportionably 
it o the increaſe of its Motion; as, on the 
pouftontrary, if it be let fall again, its preſſure 
Aerea ſeth as much, till at laſt it weighs no more 


a than a Feather: Moreover, ſince the Sun 
_ anWpends wor one balf of his Diurnal Revoluti- 
n, in raiſing the ſaid Vapours and Exhala- 
Pons, as we find by experience, in — 
> WNMICN 


1 


ch 
d cal 
on] 


»# 
* 


Again, the reflex Heat of the Sun ſeconds 


quiponderous to Four Foot of Water; and 


— 
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which fall again betimes in the Afternoon 3, ſt 
Energy of his Operation ſeems conſiderai f 

'improv'd, that can raiſe ſo vaſt a Weight 
High, in ſo ſhort a Time. +, MH 
Secondiy, That the Sun's Influence may n . 
fall ſhort of producing its proper Effect upu di 
the Sea, for want of due Application, 1. H 4; 
Heat and Light ſpread themſelves over our H by 
miſphere, as univerſally. as the Lines of ber H 7. 
ſure do. 2. And alſo affect the Surface of the 
Ocean more intenſly between the Tropicks; i dif 
depreſs it by their Impulſe more effectuahſ g 
and as remiſly towards the Poles, to give it fi pu 
liberty to rebound more freely there: Beſid e 
the Force and Efficacy of his Influence at 
creaſeth equally with hers, till Noon; and isi the 
quite taken off again, before Night; and ac 
different Seaſons of the Near, what each ff 
ſpectively gains at one Seaſon it loſeth Hund 
another. 75% 9.49 wa 30 $19 ach a bro 
But, on the contrary, the different Pei ui 
of their Diurnal Revolutions divide and we che 
ken the Efficacy of their Force, for want ers 
due concurrence to produce the ſame EffedWpni: 
for, at their Conjunction, his Rays and and Mit 
Lines of Preſſure, following the ſame Di on, 

ction, fend down jointly their moſt dirett 1 
compact Force, to raiſe the higheſt i Flood L 
the love Ebb; but the next Day, coming ont 
both up 2 once to the ſame: Meridional Pia mp 
their Force being divided they fall ſhort M4: 
their former Effect, by a Sixth Part; and re 
their Third return, more than that; and ſo ot 
greſſively for Seven Days together, till the E eaſo 
ns 


of the Firſt Quarter; the Motion of the - | 
. 8 | | 1 
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found by Obſervation. 

But after her Quadrature, till their Oppoſition, 
His Strokes of Light and Heat, and Hers of 
Preſſure, fall upon the Diametrically-oppoſite Un- 
dulations; and as diverſly affect em, in their 
different Hemiſpheres ; hitting em daily more 
directly, and advancing 'em higher and higher, 
by means of Depreſſion; till the Plenilunary 
Tide reach the height of That, at her Change ; 
tho' the Manner of their Operations be very 
different: For, whereas at her Change, they 
Weave, with united Force, in effect, a double Im- 
pulſe with one ſingle Stroke, to one and the 
IIme Undulation, letting its Oppoſite paſs diſre- 
Wearded : Now, on the contrary, at her Ful, 
hey give their Strokes ſingle and apart, to 
ach of the Diametrically oppoſite Meridians ; to 

affect both the Emergent Undulations at once, 
nd raiſe em to their Nowvilunary Height; by. 
1: oproducing the ſame Effect as before, tho' by a 
uite different Manner of Operation: Juſt, as 
When a Pendulum is mov'd by a Clock; it mat- 
ers not, as to the Effect, whether it be toſs'd 


Pniy One way with a double Force, or Both ways 
10 ny ith a /ing/e One; for, in both Caſes, its Vibra- 


ons are kept up to the ſame Height. 


od il Laſtly, While the Conſtitution of the Sea 
ig ontinues in its laſt Diſpoſition, for this new 


mpreſſion of the Sun's Influence; and the 
ide is kept Actually in Motion by the Preſ- 
re of the Moon's Diurnal Courſe, to receive it; 
othing elſe can be required to raiſe it, at due 
eaſons, to à Height extraordinary, beſide the 
is laid Influence, fo apply'd. 

M As, 


{ill adhering to the Courſe of the Moon, _ 15 
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End of the Scales, and endeavour to raiſe it, 


ſeventeenth overcomes the Friction of the Ax; 


an Increaſe of Velocity to its Motion: So in our 


8 
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As, when we have put a Pound into one 


by caſting Ounces into the other; tho' it ſtirs 
not, till the Addition of the ſixteenth Ounce 
brings both Ends into an Equilibrium, and the 


yet afrer That, every Scruple that is added gives 


preſent Caſe, be the Super-influential Power 
of the Sun never ſo weak; yet, aſſiſted by the 
aforeſaid Advantages, of a Regular Applicatin; 
it ſufficeth to advance the Ordinary Height of iſ 
Tides (Which are already put into Motion, 
and kept on Foot, by the Diurnal Preſſure of the 
Moon) to an Extraordinary Height; and ſerve] 
to diſcriminate Each from Other, with that 
indefinite Variety of Increaſe, forward, till thoſeſi 
Luminary's Conjunction, or Oppoſition ; and of 
Decreaſe, back again, till her Quadratures; ſuc- 
ceſſively, thro' their Menſtrual Revolutions. 

But, leſt the Height of the Tide may ſeenſſp 
too much Advanc'd at the Change and Fu 
above that which happens at the Quadratur 
to be rais'd within the Space of ſeven Days, bil 
the additional Rays of the San: It is farther x7, 
to be conſider'd, That the Force which the ; 
add to the Preſſure of the Moon, (by their Con , 
currence at her Change and Full), for the In- 
creaſe of the Jide, is not only ſubſtracted u 
her Quarter flocde; but directly occurs, in th! 
ſame meaſure, to ſuppreſs it; ſo that the S. 
Influence cauſeth different Tides, at contra 
Seaſons, in a double Proportion to its real Force; 
inaſmuch as it does not only withdraw, Wei 
was Auxiliary before; but renders it afterwat ig 
Adverſe to the ſame Degree, by a contrary Aerſ 
plication. Hence 


cac. 
con 
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Hence it comes to paſs, That the NMenſtrual 
Increaſe of the Tide, according to its whole 
Extent, doubles the Higheſt, which the Sun's 


e ſingle Force cou'd directly give it: Foraſmuch 
e as in the Firſt ſeven Floods, after the firſt or laſf 
5: Quarter, it only takes off the Impediment of 
es the Oppoſition, which is made to the Riſing of 
ur thoſe Quarter- floods to their uſual Height: 


Whereas afterwards, for the other ſever before 
he her Change and Full, by the joint Concurrence of 
n; His Influence with Hers, they be as much ad- 
of WW vanc d above it; and ſo by acting counter to it- 


on, ſelf at different Seaſons, coextends to the whole 
the Effect by its contrary Application, as aforeſaid. 

T6 BE. Beſides, the ſuperadded Aſſiſtance of Inclining 
ha Coats and Shores, (which affect not the Neap- 
10k BR Ti at all, that can hardly reach em); helps to 
d of raiſe Theſe more Advance Floods to that extra- 


- ordinary Height; as will more fully appear 
hereafter. 


SEC r. 


Ie the Sun's and Moon's Annual Courſes thro” 
be Zodiac, jointly diverſify the Depending Tides, 
and raiſe the Equinoctial Tides higher than the 


reſt, 


N the Two precedent Sections has been 
ſhewn, Firſt, The Application and Effi- 


— 


gcacv of the Moon's Diurnal Preſſure, to raiſe and 
orce continue the Common Tide to its conſtant 
What kleigbt. Secondly, How effectual the Acceſſory 
ware Light and Heat of the Sun has prov'd, for Di- 


8 'erſifying thoſe Tides, by Way of Increaſe and 
M 2 Decreaſe 
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Decreaſe reſpectively, to their Monthly Aſpectz. 
Now, concerning their Annual Courſes, thro' 
the Obliquity of the Zodiack ; It is farther ob- 
ſerv'd, that all along their Progreſs, from the 
Tropicks to the Equator, (where they ſend down 
their moſt dire# and compact Influences, and 
take their largeſt Compaſs about Our Terra— 
queous Globe); they jointly raiſe the Interve- 
ning Tides, by ſucceſſive Degrees, till they 
reach their Equinoctial Pitch, which ſurmounts 
all the reſt ; according to the Theory of the 
Tide, laid down already on ſeveral Occurren- 
ces, in former Sections. 
But, to ſupply Now, what was omitted Then; 
It is farther to be conſider'd, that the Plane. 
tary Motions being Elliptical, and conſequently 
their Influences more and leſs Intenſe, accord -: 
ing to their ſeveral Diſtances from Us; even 
the Equinodtial Tides may be augmented by the 
Moon's Perigeum, and the Earth's Perihelion; 


and their Apegeums and Apbelions, may Anoma - P. 
louſly diminiſh them as much, whether they be th 
Conjundtively taken, or Apart, as it ſhall happen $1 
to an Indefinite Variety. Tu 
Again, Foraſmuch as Strokes of the ſame 4 
rection make deeper Impreſſions, than tho an 
that are diſperate; and the Moon ſticks not lo Ai 


cloſe to the Ecliptick, as the Sun does: UpoiM In 
every Approach, or Declination, ſhe makes hei Fo 
Strokes more or leſs Effectual, upon the Sea up 
Surface: Beſides, as by their Acceſs to the Su 
and Receſs from it, their Courſe, with reſpedſ 
thereto, is either Accelerated, or Retarded ; thi 
Motion of the Tide muſt, in ſome meaſure, be 
ſo too; with ſeveral other Anomalous Differenif 


ces, both of Exceſs and Defect; which are rathe 
nf 
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an Object for piercing Wits to diſcover, and for 
acute Speculation to manage; than a fit Subject 
for dull Experience, and ſhort- ſighted Obſervation 
to be employ d about; ſo that they may here 
| be well omitted, where nothing more than 
Brevity and Clarity 1s intended. | 
But, what falls within the Cognizance of 
them Both, is, that the intervening Ather, (by 
| whoſe Means the Preſſure of the Moon is ſup- 
pos'd to affect the Sea, ) is of a yielding and com- 
preſive Temper ; and withal, the Body of Ma- 
ter which is affected, of a ponderous and liquid 
Conſtitution: Hence, the conſequent Motion 
of the Sea, cannot be ſuppos'd to keep exact 
Touch with the Impulſe of the Moon; but the 
Jide which is rais'd, muſt fall ſhort, both in 


iibr and Speed, of the deſign'd Effect: And 
upon every Allteration, either of Speed or Cau- 


ſality, it muſt rather obſerve Her Mean Moti- 


mon, than Her Real Courſe: As a long and heavy 


pendulum, little regards the Unequal Draught of 
the Clock ; but rather ſticks to a more regular 
Swing, in due proportion to its Length and 


8 7/:ig2t, to keep the Index to an exact Time. 


= Moreover, When the Morion of any Liquid 
and heavy Body, is gradually Increaſed, by the 
LAſſiſtance of Reciprocal Libration; it will go on 
$ increaſing, tho' not at the ſame Rate, after the 
Force of the Mover begins to abate, till it come 
up to an Equilibrium with the Remainder : 
Hence, the higheſt Tides regularly happen, to 
or three Days after the Change and Full, when 
the Force of the Moon's Preſſure begins to decay, 
if they meet not with ſome Anomalous Impedi- 
ment, to ſtop their Career. 
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The Concluſion is, that the higheſt Tides poſſi- 
ble muſt happen of Courſe, when the Sun is 


at his Equinox, and the Moon upon the Ecliptick, 


and withal in her Perigeum ; three or four Day: 
after the Change, or Full; and muſt ſwell High. 
eſt, either upon the Equator at their joint Con- 


cCurrence from the Atlantick and Ethiopick O. 


ceans; Or, as I conceive, about 45 Degrees of 
North and South Latitude, where their Collateral 
Tumours moſt abound : And this Recapitulary 
Inſtance will ſerve well enough, to remind Us 
of the Cauſes already aflign'd , for the Increaſe 
and Decreaſe of the Tides ; from the firſt De- 
preſſions made upon the Sea, to their full Ad- 
vance to their Equinoctial Height. 

But to proceed farther, to weigh the juſt 
Advantages of the Power, which the Sun and 
Moon have to Act; and the due Diſpoſition of 


the Air, which is the Medium that both con- | 


veyeth and enforceth their Influence upon the 


Sea; as alſo the Capacity of the Subject, Vate, iſ 


to receive the Effect; with a Liberty to make 


ſuch Adaitions and Sub ſtractious, as the Rules of 5 


Art direct, and the Laws of Motion allow : It 


plainly appears, upon the Principles already 
laid, and the Method which I have follow'd; 


that the Motion of the 7ide hath ever adhered, 
and muſt {till ſtick cloſe to the Courſe of the 
Moon, (in concourſe with That of the Sun) for 


Days, Months, and Years ; One Ape after Ano- 0 


ther, without any Obſervable Deviation. 
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L BAL 
1 Of the Tides of the Ocean, as being 


- bounded by Coaſts, and Shores. 
a 

I O punctually, as I have already 
7 OS demonſtrated; wou'd the Motions 
aſt E of the Tide obſerve the Courſe of 


2 the Sun and Moon; and all their 
Diverſities might as exactly cor- 
reſpond to each other, according to the Scheme 
[ havedrawn,if the Extent of the Ocean's Super- 
ficies were boundleſs; and ſpread Univer/ally over 
the Face of the whole Earth; to receive their 
S [mpreflions in full Meaſure, and comply with 
| their Influences without any Reſtraint : But, 
on the contrary, the Ocean being actually con- 
fnd on all ſides, by unequal Shores and ſhoaly 
| Bittoms , to intercept its Motion, before it be- 
gin; and likewiſe to interrupt its Courſe, be- 
fore it ſhould end; diſordering its Undulations, 
with irregular To's and Fro's all the way: 1 
am to proportion my Meaſures accordingly : 
ſo as to make it plain, That, when all Cir- 
cumſtances are duly conſider'd, the whole Di- 
Verſity of the Tides, fo cauſed throughout the 
World, is fairly accountable, and without 
eres Difficulty deducible from the ſame Prin- 
Ciples. ä | 
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81 
High-Water ſtated at the Interſection of the Equa. 
tor, and the Firſt Meridian; as being the Place 
leaſt obnoxious to any Confinement, by Neighbour. 
ing Coaſts, &c. 5 0 


N O W, to purſue the ſtrict Dependance 


of the Tide, eſpecially upon the Moon, 
under the aforeſaid Con finement of the Sea; 
and ſpeak more particularly upon that Subject, 
as to Matter of Fact: I muſt fix the Center of 
my Obſervation and Diſcourſe, on that Part 
of the Ocean, where the Firſt Meridian cuts 
the Equator, at Right Angles ; as moſt abſtract- 
ing from the various Irregularities of Shelves 
and Shores; or, That Great Meridian, which 
divides the Atlantick and Erhiopick Ocean jointly, | 
at the moſt equal Diſtance from thoſe Three 
Parts of the World, which confine it; from 
America, on the Weſ#; and from Europe, and 
Africk, towards the Ea: (the Ocean lying 
open there, towards the North and South from 
the Equator, as far as the Artick and Antartick 
Polar Circles: ) To ſtate aright the Flux, and 
Reflux of all the Tides, that either depend 
upon it, or have any Analogy to it, in other 
Places. | | 2 12 
Having therefore firmly eſtabliſh'd, in my 
precedent Diſcourſe, that the Preſſure of the 
Moon cauſeth the conſtant Motion of the 
Tide; Again, that her Preſſure ſtill increaſeth, 
till ſhe reach the Meridian of any determinate 
Place; and farther, that it is moſt intenſe up- 
7 | on 


t 
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on the Equator ; and after all, I have ſhewn at 
Ipreſent, that the Ocean, upon the ſaid Point, is 
Weſt di/pos'd to receive the Impreſſion: Hence 
1 may fafely conclude (ſince as often as the 
Cauſe is actually put, and Subject well diſpos d, 
he Effect muſt neceſſarily follow ; That it is 
Ir :9-Water upon the ſaid Point of Interſection, 
Ns often as the Moon arrives to that Meridian; 
hich is the Poſition to be prov'd. 
Now, to reverſe my Diſcourſe, and argue 
rom the Effect to the Cauſe; it is conſtantly 
Found by Obſervation, that it is High-Water 
owards the Pole, (v. g. in our Northern Lati- 


the Moon is alſo upon the ſame Line, at the 


a- e moſt depreſs'd there, to raiſe the Tide here 
res y Reſult, from that Depreſſion, as its proper 
ch Nauſe; ſince the Surface of the Sea cannot be 
Vi in one Place, without an equal Depreſſion 
rec n another: So that, whether we argue from 
om Nie Cauſe to the Effect, or the Converſe ; the 


Re is concluded as before, in the way of 
Neaſon: And our farther Recourſe muſt be to 
Navigators, and their Pilots for Inftances, to 
= 5 ſame by plain Experience, and Matter 
Ir rag. 8 


2nd = 

her C 

my To eſtabliſh this great and important Truth, 
the recourſe to the Mariner's Obſervation for 
the Matter of Fact; the Streight, wherein the Ex- 
(eb, Neriment is to be made, lying between Guiana 
ate America, and Guinea in Africk; the Engliſh 


up- lors, belonging to thoſe Places, ought to be 
on con- 
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Jude of England, )upon the ſaid Meridian, when 


quator; and by conſequence, the Ocean muſt 
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conſulted ; at what Hours, the Water flows q 


both Sides of it; to gather thence how, an 6 
when the middle Channel, more, or le{ 7 
abounds with Water: And to begin with the 
Weſt-Indian Pilot's Account, which is the fon, 
er, and of quicker Diſpatch : He informs u 5 
ee | 

© Before the J. Cajana, which lieth Five D. 3 
© grees to the Northward of the Equator , an " 
about Twenty Degrees to the Weſtward of th , 
© Interſetion aforeſaid, an Eaſt and Weſt My 
makes High-Water there,onChange and Full , . 
Moon Days; which is the only Inſtance tha |. 
he produceth of the Flood, within Eight i 
grees of the Equinoctial Line, on that Side; ff V 
that can be concern'd in our preſent Enquini aq) 

But, to come up cloſe to the Line, af 
about Five Degrees nearer the ſaid Inter/edin © 
the Flood, as all Navigators obſerve, fills th 
Mouth of the R. Amazones at VI;; or a Qui 
ter later than the J. Cajana; the Entrance 
the former River being much larger, and ful 
of Iflands with Inlets, to take up more Tin 
before they be full: And it cannot be doubt eg 
that the ſame Atlantick Flood, alike affects . „ 
Braſilian Shore, all along from thence to ar 
Roque, (its utmoſt Eaſtern Point,) with near 
Eaſe and Weſt Moon; that is, at VI, or then 
abouts. , 

And paſling over the Streight, to the opp Vat 

ſite Shore; our Guinean Pilot preſently inform, a 
us; Firſt, That at River Serbers , upon ear 
Edge of that Coaſt, the Water flows with Pera, 
* Eaſe and by South Moon; that is, at VI 3 ; Av m 
(following the Shore to the Eaſtward, an oun 


* Moon makes High-Water at Swine, at Vi 
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And a little farther, at Gejavan, a N. E. and 
þy Eaſt, and an E. N. Eaſt Moon, makes the 
Water flow art III 3, and at IV ; : And paſſing 
along the ſame Coaſt to Caran, an Eaſt Moon 
floods there, at VI ; as alſo an Eaft and by 
South one, at VI;ñ: At Bening, an Eaſterly 
Moon fills all full, at VI: And at R. Rey, an 
Eaſt Moon, and an Eaſt and by South does the 
like at VI, and VI 35: At Bato, and Camaroon, 
an Eaſt, at VI: At Monamba's Hole, an Eat, 
and an Eaſt and by South Moon, at VI, and VI 3: 
At R. Danger, an Eaſterly, about VI: And 
laſtly, that at R. Gabon, upon the Equinoctial 
Line, an Eaſt and by N. makes the Flood, at 


3," V =; which includes all the reſt, w(one except- 
un.) both for Time and Place, as will be ſhewn 
7 Wcreafeer- | 
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Reflections upon the precedent Account of the Tides, 
near the Equator, in the Channel between Gui- 
ana and Guinea, > 


Aving already conſulted both Reaſon, and 
Experience, about the Time of High- 
Water, as far as both can aſſure Matter of 
act, upon the Coaſts of Guiana and Guinea, 


Pear the Paſſage of the Atlantic and Etviopick 
6 A Wccon's Intercourſe between them: I am now 
2 d make ſome Reflections upon the paſs'd Ac- 


ount, for the farther Elucidation, and Eſta- 
liſhment of ſo important a Point; which 
| ſuſtains 
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Fet at Gojawan, it floods at III ;, and IV. 


FEEeeneral Cauſes of the 
ſuſtains the whole Frame of my following 
Diſcourſe upon that Subject. 


Firſt, It is obſervable, that Six of thoſe 
Thirteen Places, which the Pilot for Guinea re. 
marks, have High-Water abſolutely at VI. 
without any Variation : to wit, Cajana, Swine, 
Bening, Bato, Camaroon, and Danger ; which, 
being ſo well agreed, and near an equal Num. 
ber with all the reſt, which are divided; 
ought to render that Hour regular, and to be 
obſerv'd : Beſides, Four of the Diſſenters make 
but Half-Tides at different Times; as Serber, 
Caran, Rey, and Monamba ; which {well at VI. 
and withal at :; after; which plainly proceed Mw! 
either from the Unevenneſs of their Shores, 
the ſhoaly Bottoms which retard 'em : And as for 
Two, of thoſe Three Diſſenting Rivers; to wi, 
Gabon, and the Amaxones, which are more pv 
ſitive in their Miſtake, and remain unaccoun the 
ed for; the Former, makes at V ;; and tht 
Latter, at VI ;. 

Whence it is to be noted, that at allt 
aboveſaid Thirteen Places, (Gojavan excepted 
the Sea is full, either exactly at VI, (their con 


mon Standard;) or within; before VI, or Wn 
ter it. 0 
A Difference ſo inconſiderable, and the 1 4 


equality of the Shores, which occaſions It, 
moderate; as to divert the depending Tide 
neither Way, from the Ring (and Settim 
Moon, above Forty Minutes; for all that Trad 
of Sea, between R. Gabon and F. Cajana, frot 
Eaſt to Weſt, above Twelve Hundred Leag 


which is ſo prepoſterouſly early, and withall 
di ſagi 


Flux and Reflux or Tide. 

ag Aiſcgreeable to its Fellows, that it merits an 
Occaſional Conſideration extraordinary ; and 

ſuch as is by no means applicable to any of 

oſe the reſt. Now 

re- It is obſervable, that, to heighten this Irre- 

VI eularicy, and withal to remove the Difficulty ; 

the R. Swine, which lies next before it, flows 

preciſely at VI; and Caran, which follows 

next after it, at VI3; their Shores being 


um. 

el pretty equal, direct, and free from Shoals ; 
» be to let the Coaſting Current, when it brings 
nabe their Tides along with it, paſs ſmoothly by 
bers Mem, without any Impediment ; whereas, on 
VI che contrary, the Mouth of the R. Gojavan, 
eech Mw hich gapes wide open to receive the Flood, 
;, bas C. Palmas, which ſhoots it ſelf fartheſt into 


the Sea beyond all other, cloſe behind it; and 
gives the Coaſting Current the moſt perem- 
e poWp:ory Check ; and the firſt Eafterly Turn, along 
dum be Coaſt of Guinea, after it has left Braſile; 
d th nd backs the Flooding Stream into the River, 
vith greateſt Force and Precipitation ; ſo as to 


ell its Tumour, upon the firſt Appulſe to 
pred i= Shore, by Reſult, fo much ſooner and bigb- 
come! as not to be ſupported any longer to the 
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he I. 
it,! 


is over. 

And the Flood, (as we are inform'd from the 
Obſervation of an Ingenious Friend,) makes as 
prepoſterous Haſte at J. Cajana, where it 
wells at IV; the Current driving it ſtrongly, 
and overhaFFily upon the Shore; yet, accord- 
ng to our Weft. Indian Pilot's Account, it is 
ot full, aloof off the CoaF, till VI; where it 
ontinues Riſing all the while, till it be at 


I; ſag! higheſt 


me Pitch, after the Energy of that firſt Puſh 


all Quarter-Ebb cloſe at Land, where it ſwell'd | 


49 


FW N 5 f ; 6 I ' a 
> x 3% N 9 . * : . 8 
k 7 at a * „ * * x * | r . 4 n R ; | BY Si. 
\ „ = b 541 „ « * Wh r — * * a * * ic ks. * Dr n * _—_— 2 22 bu -W4 1 - n 3 ot 
4 „ # ; T | * 2 | 8 p RO = = \ Chas 
» —— — —Ay—᷑j— — e m_ f ; th Rs n 1 a — rr en, 
: 1 . 


bo 


| General Cauſes of the 


higheſt before: And the like happens at oth pl; 
Places, on the like Occafion ; as will be mad Gi 


appear hereafter, by many Examples: ſo effe. the 


ctually does that mort Irregular Tide within 5 
the Compaſs of our Obſervation , contribute 
(when the Anomaly of Currents and Shores i; 
adjuſted) to our preſent Satisfaction. Hence, 
It is farther obſervable, that the Flood pur. 
fues her Diurnal Courſe fo cloſe, as to affed 
no Two Places, of an Eat and WeFft Pofition, 
at once; but one after another ſucceſſiveh 
from R. Gabon to F. Cajana ; Flooding thei 
Meridians all along reſpectively , at her Riſm 
(and Setting) Inſtants. 


Now, in regard the Ebb, keeps at the ſam ? 
Six Hours diſtance from the Flood, that thHand 
Sout hing Moon does from her Riſing and S Int 
ting; it muſt be Ebb at her Southing, when fegt 
it was Flood ar her Riſing before; thro' her 
that Trak of Sea, with the ſame Order to 
Succeſſion; as well in the Paſſage aforeſaid, HHulſo 
the Intercourſe of the A:lantick, and Erhiopidlieo t 
Oceans; and with the ſame Moon, that b tho. 
been already remark'd upon the Guianan, aulit, i 
Guinean Shores; from R. Gabon to F. Cajannd 
for Four Hours Difference of Time, and Twelu we. 
Hundred and Eighty Leagues Diſtance of Place em 
as aforeſaid. | Pre 
After all, ſince the joint Obſervation of ound 
Two Pilots, co- extends to Sixty Degrees up 
the Equator, and Four Hours upon the Horo ate. 
ſcope; and affects both the Land and Sea i ame 
termix'd, of all ſorts of Poſitions; the Motion g 
of the Tide being adjuſted thoughout to th at. 
Diurnal Conduct of the Moon; the fame Ob f th 
nd, 


ſervation may, by Parity of Situation, wy 
PI) 
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oly'd to all other Seas and Shores around Our 


Globe ; whether they lie ſhut up by Land, as 
the Ethiopick and Indian Oceans are by the Gui- 
nean and Arabian Shores, towards the North ; 
or as the Atlantick is by the Braſilian and Guia- 
nan Coaſts, towards the South: Or elſe lie open 


into both Latitudes, as the Pacifick Sea, and the 


Streight aforeſaid, do towards North and South: 


Yet the Concluſion ſtill holds, that there mut 


always be Low-water upon the Line, whereſoever 
the Moon 16 vertical; in Caſe there be Sea- room, 
either towards the North, or South, or Both, to 
take a Tidal Impreſſion. 

Now, in regard the Tide by this Account, 
and thus Summ'd up, ſtill Flows, on the ſaid 
Interſection, at the Moon's Riſing ; it muſt con- 
ſequently do the like, upon the ſame Point, at 
ther Setting allo ; as being directly Oppos'd each 
to other, both in Time and Place : So it muſt 
allo be at its Loweſ# Ebb, when ſhe is advanc'd 
to the ſaid Meridian, as being the Mean between 


thoſe Two Extreams ; as alſo on the Oppoſite to 


It, in the other Hemiſphere, for the ſame Reaſon ; 
and upon all other Meridians, and Parallels be- 
ween the Tropicks, upon her Approach to 
em; Her Preſſure conſtantly attending her 
Preſence, in all Places, without exceprion : 
And, foraſmuch as every Depreſſion between the 
Uropicks, muſt raiſe a correſpondent Reſult col- 
aterally, towards the Polar Circles, upon the 


ame Meridian; it muſt reſpectively make 


i7h-water at once, in both North and South 

Latitudes, when ſhe reacheth their Meridians, 
there be Sea-room for that purpoſe. Let us 
nd, Firſt, By Experience, that there actu- 
any 
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the Mannor How it is really Effected. 


in Our North Atlantick, and in the other Thra 
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ally ſuch a Reciprocation of Tidal Tumoyr 
in the Sea ; and ſhew, Secondly, By Reaſon, a 


— ere — 


S  2- | t 


How the Tide « ſtirr'd up by Preſſure, and conti P 
nued by Libration ; and whither it extends it fa 
ſelf, before it makes its Returns, | 


Aving found by Experience, that it i 
Low-water at the Equator, when the Moon 

is actually Southing upon the ſame Meridian in 
Our Northern Latitude of England, as being 
ſtoop'd There by her Preſſure, upon the Point d 
their Interſection ; and that, as the Tide i 
Tais'd Here at her Southing, by Reſult ; ſo it mul 
needs be let fall again at her Setting, when her 
Preſence is withdrawn which ſupports it; anl 
ſo be ſet on, and taken off again interchangeabhif 
at every Six Hours End, by Libration: And f- 
nally, that the ſame Six hourly Reciprocation, mul 
( thro' the Analogy of Their Seas and Flood 
with Ours) be punctually obſerv'd all the Worl 
over: Hence it occurs to deſign its Periods di 
Place, as well as Terms of Time, both Here and 
Elſewhere ; and to ſhew how its Librations att 
perform'd, and how far they are extended, bot 


Diviſions of the Ocean. 

Nou, to conlult Reaſon, as well as Experi 
ence ; the One End of the Tidal Balance mull 
Riſe and Fall, immediately upon the Equator; 
where the Preſſure of the Moon firſt ſets it 
| 8 Libri 
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us Wl Libration on Foot, both in Ours, and all the 


N, Seas aforeſaid : And the Other End is to be Ex- 

tended as far as the Bottom of the Ocean (which 
reverberates the Motion of its Reſults ) directs 
ic, according to the Rules of Reflection: So that 
the deeper the Bottom lies, the Tidal Tumour 
muſt Reſult at a greater Diſtance from the 
Place depreſs d. Hence, its Depth being Un- 
fatbomable, farther Recourſe is to be had for 
the ſaid Diſtance, to Obſervation ; which finds 
the Flood to ſwell Higbeſt between 45 and 50 
Degrees of both North and South Latitudes: So 
that 24 or 25 Degrees (near the Tropicks) being 
the Mean between thoſe Two Extreams, to 
wit, the Equator and the ſaid Parallel of 45 or 
do Degrees of Latitude; it muſt be the Axe, 


its Revolutions accordingly. 2 N 
$ To begin (for beſt Acquaintance ſake). with 
he Search of the Atlantick Ocean; the Tidefis 


ound to run higheſt, on the European ſide, on 


eablj £ he Coaſts of France and Great Britain, between 
ad and 55 Degrees of North Latitude; and on 
mY he American Shore, it grows higher from Terra 
000 


Florida, along the Virginean Sea, and decays not 
Votizin ic reacheth Davs Streights ; but is conti- 
ued even beyond 'em, by the favour of the 
nclining Coaſis: And altho' the Flood, which 
the Councerpart of its Libration in that Ocean, 
dear the Equator, exceeds not jix or ſeven Foot 
n Height; yet che vaſt Extent of its Compaſs, 
akes it equivalent in Breadth; and able to 
etch up the greateſt Floods : For Example, 
muWhoſe at St. Malos, and Briſtol: Whereas at 
Virde, and the Oppoſite Weſt- Indian Iſlands, 
ich lie under the 7 ropick, at 25 Degrees of 
atitude, which is their Cormen Axe; the 

N ſame 


whereon the ſaid Tidal Balance turns, to make 
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back again from the South, upon her Declin 
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ſame Tides, in paſſing it To and Fro, ſcarce 
make any Appearance at all; or even a ſenſible 
Variuti n of High and Low. water in the 
Ocean. 


| 
2 
And to paſs on to the Ethiopick fide of the 
Line, we preſently meet with a fierce and vi 
lent Flood, in the Chops of the Streight, be. 
tween the Coaſts of Guinea in 4frick, and Bru. f 
file in America; which, being contracted on both 
Sides, by their Inclining Shores, even forceth v 
Ships from their Anchors: And at the Orbe 2 
End of that Flood's Libration, the Tide rum c 
as high from Rio de la Plato, and Terra del Fuegi; 
that is, from 40 to near 60 Degrees of Latitude t! 
as it does reſpectively on the Cœaſt of Europ: ſe 
Whereas at St. Helen's Ile, which intervenes s w 
the Axe of its Libration , and lies at the ſame o! 
Latitude with C. Virde, on the Oppoſite ſide ¶ be 
the Line, it ſeldom exceeds a Foot; as is found b) 
by Obſervation. | pc 
And, to turn over to the Backſide of Pera, , ne 
are often told of the high Floods which . U. 
wvigators meet with in the Pacifick Sea, that (aſl pe 
into the Weſt-End of the Magellanick StreighW ot 
about 5o Degrees South Latitude: And again V= 
we hear of the like in the Gulph of Panam fol 
which lies within rhree Degrees of the Ei it, 


noctial Line; without the leaſt mention of f va 
Tide near the Tropick, that is Remarkable. It 

Finally, As to the ſaid Libration in the Ea lou 
Indian Ocean ( which lies ſhut up towards th 
North), the Flux of the Tide, upon the Moon! 
Approach towards the Meridian, is conſtant! 
driven Sea-ward by her Preſſure ; as plain! 
a PPCAars, by the overhaſty Return of its Refiu 
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tion into the Veſt; not only to ſupply the Va- 
cuity, left by her Abſence; but withal to fetch 
up TWO of the greatest Tides that are known 
in thoſe Parts, and Both in the Torrid Zone; 
the One near the Mouth of Indus, and the O- 
ther of Ganges; to the Wonder and Aſtoniſh- 
ment of the Inbabitants thereabouts: So mani- 
a feſt it is, that Low-water ſtill attends her Pre- 
th fence and Preſſure, between the Tropicks ; and High- 
th water Souths as conſtantly with Her, beyond em; 
hen and that Each Yucceeds the Other in both Pla- 
um ces, by an alternate Reciprocation. 


ego: Such are the Revolutions of the Tides in 
dez thoſe Four Chief Diviſions of the Ocean, and 


op: {© manifeſtly they are perform'd by Libration ; 
cx with repeated To's and Fro's from the Middle 
ame of the Torrid Zone, down as far into the Tem- 
e berate Ones, and back again; as plainly appears 
by the Inſtances already produc'd for that pur- 
poſe: Yet, foraſmuch as thoſe Tidal Tumours, 
neither hang pendulous in the Air; nor librate 
Up and Downs therein upon an Axe, which pro- 
perly ſuſtains 'em ; but Raiſe and let Fall each 
other, Reciprocally; by the Protruſion and Sub- 
ſtraction of the ſame Portion of Water; which 
follows the Hood cloſe to ſupply and ſuſtain 
it, till the Ebb withdraws it again; and Both 
ways by Flux, and Reflux, alternately: Hence 
it occurs to ſhew, How ſuch Mountainous Bil- 
lows are tranſlated Backward and Forward, 
with Eaſe and Speed, to ſo vaſt a Diſtance. 
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8 E 3 IV. 


The Collateral Reſult of the Tide's Undulations 
from between the Tropicks towards the Poles, 
in ſix Hours; and their Revolution back again 
in other ſix ; « ſhewn conformable to Reaſon, 
and teſtified by Experience. 


O derive the Tide's Undulations ( rais'd by 
the Dint of the Moon's Preſſure upon 
the Sea, between the Tropicks), with a regular 
Courſe of Reſult from the Equator, into North 
and South Latitude: It is to be conſider'd, that 
thoſe Tidal Billows lie naturally extended Ea#i 
and Vest, from One ſide of the Ocean to the 
Other; as being ſo diredted by her Diurnal 
Courſe, which draws 'em Parallel to the E 
uator. 
But withal, her Preſſure being moſt Intenſe 
where it falls Perpendicularly upon the Surface 
of the Sea; and ſhe ſtill holding on her 
Courſe between the Tropicks, or thereabouts ; 
the ſaid Undulations muſt as conſtantly be dri- 
ven tranſwerſiy, from the intervening Impreſſion 
towards the Polar Circles, by way of Reſult; 
which, after the ſaid Preſſure is withdrawn, 
muſt be devolv'd back again towards the Equs- 
tor, by the Poiſe of their own Weight, accord- 15 
ing to the ſame Degrees whereby they were M to 
mounted; the Moon, at their ſecond Return, MW w. 
{till giving em a Counter-jog, to perpetuate ger 
their Reciprocation. | Uh 
Now, in regard the Courſe of the Tide, 2½ ee, 
Navigators obſerve, runs very High into the acc 
North, as far as Davs Streight ; as alſo to the 
Mage lla 
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Magellanick Gulpö, which lies as far South; yet 


keeps Touch both ways, with the Moon's Im- 
pulſe, which drives it Thither ; it muſt needs 
perform its To's and Fro's, between the Equa- 


tor and the Artick and Antartick Circles, backward 


and forward, in Six Hours apiece reſpectively; 


and Move each way 70 Degrees of Latitude, in 


Six Howrs Space, at the rate of 230 Leagues per 
Hour; which to do near the Shore, or in Shal- 
ow Water, were Impoſſible. 


Yer, if we allow the Expanſion of the Ocean 


to be of equal Breadth from Eat to Weſt, with 
its Length from the North to the South ( as the 
North Part of the Atlantick, for Example, is 


equally Broad from the Coaſt of Africk, to the 
Potrom of the Bay of Mexico; as tis Long from 
the Tropick of Cancer to the Artick Circle; ) The 


ſaid Motion of the Tide, down the Midst of 
its Channel, will prove ſmooth and eaſy enough: 
For, if its Area were divided into Square Inches, 
no One of em needed, in all that Six Hours 
Space to depart from its Fellow, either backward 
or forward, more than twice its Bread:h, to per- 
form its reſpe&ive Part of the Revolution; fo 
as either to make their Fri difficult, or 
their Sliding by each other, even in the Middle 
Stream, where their Motion wou'd be ſwifte#t, 
at all Perceptible. * A 

Again, To allow the faid Part of the At- 
lantick, a Profundity of Depth, proportionate 
to its Expanſion in Length, and Breadth ; the 
Water, ſo moved, muſt acquire a correſpon- 
dent Volubility Up and Down to its To's and 


Fro's; and an equal J iberty to Aſcend, or De- 
. 9 5 | 


ſcend, upon any Commotion,with more Eaſe ; 


according to the Increaſe of the Depth, which 
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is occaſion'd jointly, by its greater Difiands 


from the Shores on each fide, and from the Bots 
tom of the Ocean; to Both which, the Water 
immoveably Aber es; ſo as to raiſe the Highe# 
Flood, and let fall the Loweſt Ebb, where the 
Channel i 18 Broadeff, and Deepeſt ; as is mani- 
feſt. 

Now, ſeeing the Tide is Cauſed by Preſſe 
the Motion of its Gravitacion-muft reach'as 
far, as that part of the Stream, which is ſo de- 
preſs d, preponderates the Dead-W arer, which - 
ther oppoſeth, or ſurrounds it; That is to ſay, to 
the Botrom of the Sea, how Deep ſoever it be; 
before it Rebound up again to the ſame Height, 


whence it deſcended : Again, foraſmuch as it 


1s driven tranſwerſiy Poth ways, from the Per- 
pendicular; and deflects on each fide of the E- 
quator, alike towards North and South Latitude 
it muſt fall upon the Bottom of the Sea, Oblique. 
ly; and be Reflected by it, ar the ſame Angle 
Upwards, towards its <uperficies : 80 that, 
us the Point of Repercuſſion 1 15 deepeſt, the E. 


mergency of the Tidal Tumour muſt be far. 


theſt off; and yet be perſor m'd alike,in Six 
pace; and muſt reach its utmoſt Stretch, int 
Our North Latitude, and as far into the South 


by the Force of the ſame Impulſe, and at the 
fame Time. 


Yet the Mid- Sea Current of Water, how vo- 
juble and far extended ſoever, needs not to 
Move, as to any determin'd part perhaps more 
than Ten or Twclve Feet, either Backward or 
Forward; ſince the Ocean is cominuoms chrough- 
out its Courſe, and the Tumour rais'd at the 
One End of it ſufficeth to ſupply the Depreſſi- 
on, whereby ic was rais'd at rhe Other; and by 


Wi 
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its Fall below the Ocean's Level, to remeunt 
There a Tumour equal to it ſelf; and ſo they 
ſtir up Each other reciprocally, by a Connter- 
libration : As the Water in the One End of the 
$yphen, upon every Agitation, To and Fro, does 
the like in the Other End, at che ſame Time, by 
virtue of their Communication through. the 
intermediate Tube which Joins em, let their 
diſtance from Each other be what it will. 

Beſides, the Spherical Curvity of the Sea's Su- 
perficies, and the Obliquicy of ics Declination 
from the Horizontal Plain of the Equator, ſtill 
meeting the Courſe: of the Aſcending Arm 
more directly, the Angle of Inter ſeci ion is render'd 
more Obtuſe : Again, its Aſcending Stream be- 
ing, as it were, alleviated by Reflection up- 
wards, is Buoy'd up by the Periſtaltick Gravi- 
tation of the ſurrounding Body of Dead- Water; 
which {till Inclines ic, by degrees, towards the 
Perpendicular; till at laſt it affects the /upertending 
Ach of the Ocean's Surface, at equal Angles on 
every ſide; and raiſeth a Protuberance upon 
it, without the leaſt determination to any One 
Part, more than the Reſt: As the Mariner well 


obſerves, who finds no Tide in the Middle of 


the Ocean, to obſtruct the Courſe of his Ship, or 
drive It one jot from its true Longitude, or 
Latitude. 

Nor needs the Navigator to complain, that 
the ſaid Protuberance is any hindrance to his 
Ship's way, while he ſurmounts it; which ri- 
ſeth not one Foot in a hundred Leagues; any more 
than a Traveller can repine at the Unevenne(s of 
his Journey, from Edinburgh to London, in caſe 


the Oblateneſs of the Earth's Globe raiſeth the 
Situation of the Latter, ar leaſt a Fathom higher 
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than the Former; Nor ought to diſcredit his 


Own Obſervation; as taken from a falſe or un. 


certain Level of the Sea, upon its Tidal Tu. 
mour, or Detumeſcency: A difference too ſmall 
and nice, to be diſcern'd by the Bluntneſs of 
Senſe, or diſcover” d by the Shortneſs of his Tn- 
Rruments. 

80 abe is 'th& Reſult of thi Tide' 
Undulations from the Equator towaids the Poles, 
and their Revolution back again, both to the 
Lews of Motion, and Teſtimony of Experience, 
as well in the Pacifick Ocean, as in the Atlantick: 
Both which lie Open to the utmoſt Nerth and 
Seuth, without any Impediment ; and no leſs 
in the Indian too, tho' it be quite ſhut up to- 
wards the North: In All which, as I have 
fhewn in the Laſt Section, the Tides run very 
High in the Torrid Zone; and in Zhu, that they 
mount to an equa] or equivalent Height in 
the Temperate, as being the Counter poiſe to Each 
other. 

Yer, becauſe the ſaid Extremes aſl admit 
of a Mean between 'em, to be the Axe of their 
Libration ; Hence it is farcher obſerv'd, That, 
whereas che Tide, on each ſide of the Equator, 
for the Space of about twenty Degrees on either 
hand, bears up to conſiderable Height ; ; and 
from Grey Degrees to ſixty, reacheth the ſame 
Height, as being i its Counterpciſe : Yet, between 
twenty and fort) Degrees, which is the Axe of 
their Libration, it grows {carce Perceptible; the 
Tide being upon a conſtant Decay, from the 
Streight of Gibrahat, till it revives again at the 
Trop! . and continues its Increaſe till it reach 
the Eguator : But, from the Latitude of „ 
Degrees, | panes che Pol ex, as being the full Pe 
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rio of its: Courſe, on that ſide, it Languiſheth a. 
way of its own Accord, inſenſibly to almoſt 


Nothing; every Libration conſiſting of ſix 
Hrs, and their Reciprocation of as many. 


= — 


SECT. 


— — 


of the Circular Diffuſion of the Tide, from the 
Center of its Tumour, in Our North Atlan- 
tick Ocean, to its Eaſtern and Weſtern Shores 


il 5; alſo towards the Tropick of Cancer, and ! 
WW the Artick Circle. 5 4 
e L Aving already drawn the Courſe of the I 
1 Tide, from the Moon's Depreſſion of the 5 
ea upon the Equator ; and rais d its Tumour 1 


eat the Middle of Our North Atlantick Sea, by 
Lilration: Now, to enforce its Flood by its 
Detumeſcency, Circularly, towards all the 
Points of the Compaſs at once, by way of Un- 
lulatioan; No more is required, than what con- 
tantly happens, upon the Fall of a Stone into 


—— 2 — 


— „* 4 . 2 
4 ä ae 4 4 N * N 
* . 8 R 
808 y * n * IR LE „ $6 hep — — 0 
——— 41. — — 


or, Pool of Standing- Water; which preſently 4 
zer endeth forth Circular Undulations, after the | 1 
nd me Manner: But, before we proceed to de- 4 
me iibe ir, „ 4 


en It is to be Noted, That the Center of the ſaid 
of Nemour, cannot be affix'd, with a Geometrical 
the W-:7nc/s, to any Point or Degree of Longirude 
the r Latitude, cill the Depth of the Sea (whereon 


s Angles of Incidence and Reflection depend) be 
s preciſely known, as either the Length, or 
raith thereof; Nor can the Space of Sea af- 
ned by it, be confin'd in a {tric Senſe, to 
riod any 
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the Moon's Preſſure is; Eſpecially upon fo 


(which it moſt repreſents ), nor a Polygone of 


That Diffuſion of the Tide proceeds; it ſeen 
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any determinate Compaſs upon its Superficies, 
as being effected by too blunt an Inſtrument, 2 


bulky a Body, as our Globe of Earth and Ses, 
conjoin'd ; but muſt needs ſpread it ſelf toà 8” 
vaſt Extent, without any other Transfuſion, pp 
than its own proper Magnitude. 

Beſides, Our North Part of the Atlantich, 
whereon this Tumour is rais'd, being of no” 
Regular Rectilinear Figure; neither Triangular, 


any determinate Sort; and That -Tumour, 
which ought after a ſpecial manner to reſem. 
ble It, conſiſting of Water, which -muſt be 
Curvilinearly circumſcribed, and yet be neither 
Circular, nor of any of the Conick-Settionr; i 
cannot admit of any Center, in the ftrifet 
Senſe : Yet, becauſe the Lines of its Diffuſion," 
muſt needs reſpe& ſome One Place, more that 
the Reſt ; It will not be amiſs, for Iuſtratin 
ſake, to aſſign ſome Oue Place, which my 
ſeem more proper than any Oiher ; and 
how It will hic with Experience and Ob 
tion. | 

To aſſign the Point, as a Center, whend 


moſt Congruous, to fix It upon the Great M6 
ridian; (1 mean That, whereby Geographers di 
criminate the Two Hemiſpheres of the Old an 
New World, Each from Other), which eel 
to divide Our North Atlantick, with moſt 
quality, into Eaſt and Weſt Parts: And wht 
it is Interſected, by the Parallel of Forty. 


Degrees of the ſame Latitude, as a Mean h En : 
tween the Artick Pole, and the Equator : Ne "ae 


to Evince at once, the Exiſtence of ” 
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mur, whence the ſaid Diffuſton is Actually 
0 made; and that its Center is aſſign'd aright, 
rom the Setting of the Tide every way Out- 
) ard from it, without any reſpect, or regard; 


produce the following Inſtances, for Examples; 
\nd it is 2 generally receiv'd Opinion, and built 
vpon common Obſervation ; That, the Tide ſets, 
om the Middle of all free and open Seas, directly 


ward their Shores. 


At 2 > 

| Now, to point out, in ſome meaſure, the 
ny of its Transfuſion in the Arlantick ; It 
| 

J 


ets, upon all the Coaſts of Europe, out of the Weſt : 
And to ſhew that ir is not afar off, it arrives, 
n the Weſt Coaſt of Ireland, as being the Fore- 
nd of all Europe, at ſcarce three Hours after the 


10 Moon's Southing, upon That Meni dian; as it does 
ole” after, upon all the moſt Metern Coaſts of 
. Spain, and Portugal, which lie near the 
oF”: Meridian; without any regard to their 
ma ſiferent Longitudes : All which lie at near an 


hal diſtance from the Point aforefaid, and make 
igh-· water at the ſame Time; allowing only 
pme few Minutes, to adjuſt the Computation, 
n proportion to the Inequality of their Shores. 


. Again, The Courſe of the Tide as little re- 
1 ards the Longitude of the Places which it af- 
c, whether they lie E2#7 or lest; Provided 
ue lis at an equal diſtance from the ſaid Me- 
* %; and have an Open Sea between dem: 
ce the ſame Tide makes, at once, High- 
KY ver on the Coaſt of New England, in America, 


nd on that of Poitou in Fance, and much af- 
er the fame Manner; As a French Writer re- 
orts it did, on July r6rh, 1670, when there 
appen'd an Extraordinary New Moon- Tide, 
the Mouth of the River Pentequit, in Ne- 

| | England, 
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England, at Eleven and a quarter in the Mom. 
ing; and at Rochel in France, about Three al 
an half in the Afternoon; their Coaſts, lying x 
ſeventy Degrees diſtance ; which adjuſts' the 
Tide almoſt to the ſame Inſtant, in both Place; 
without any regard to the Diverſity, of thei 
Ea ſt and Weſt Longitudes 5 ( the ſame Tide { 
ting both Ways at once ;) or the leaſt Notice 
taken of the Moon's Abſence from both Aa 
dians. 55 105 07 48 

And as to the flooding of the Tide, diredh 
towards North and South; feeing the Eh 
which happens between the Tropick of Cana 
and the Equator, in the South; and the Fl, 
which we here deſcribe, ſwells up as its Cour 
' poiſe, between the ſaid Tropick, and our Pal 
Circle, in the North; it cannot terminate in; 
Inſtant; but they muſt be gradually diſcrimin! 
ted, each from the other, by a vaſt Space 
the Ocean; which muſt be at once affecte 
by all poſſible Diverſity of Heights of Water 
reciprocally : Hence that Interval muſt be h 
holden to the progreſſive Diffuſion of the afon 
faid Tumour ; to furniſh ic wich a correſpat 
dent Tide, ſetting into the South, to what I ha 
deſcribed, which flows towards the Eaft ani 
Weſt. | 

| Whence it comes to paſs, that at the Iþ 
of Teneriff, which is the utmoſt Weſtward oft 
Canaries, and lies upon the Fr Meridian; 
not High- water, till the Third Heur after t 
Moon's Departure from it; becauſe it lies 
an equal Diſtance, from the ſame Ebull ition 
the Tide, with the Vectern Coats of Spi 
Portugal, &c. where it ſets as aforeſaid : A 
it /cts out of the North, into the South, tot 


Flux and Reflux or Tide. 
onſtrate its Origin to be the ſame with theirs, 
hich ſet from thence to the Eaſt, and Weſt- 
ward; and ſo ſets all Three Ways at once, as is 
anifeſt. And, by Parity of Reaſon, | 
We muſt conclude, That the Tide ſets like- 
iſe from the ſame Center of its Diffuſion, in- 


& o the North : as the Dutch find by Experience, 
4 ho /ail back from their Northern Fiſhing 


wer by a Fortnight's Time, than they did 
hither. And all Navigators Atteſt, that the 
acer ſwells in Forby's Paſſage at VI; in Da- 
vis s Streight at VII 3; and in Baffn's Bay at X; 
rogreffively towards the North, and in Spaces 
f Time, proportion d to the Tracts of Sea 
hich it paſſeth over, from the Center of its 
foreſaid Diffuſion, to within fifteen Degrees of 


(> he Pole it ſelf. | 
Fo Wl Hence it is as manifeſt, that That Diffuſion 
2 f the Tide, ſpreads itſelf circularly, from 


e Middle of the Atlantick ; as that the Sun's 
flow from his reſplendent Orb; And the 


ark d, by its ſetting outward every Way from 

as the Center of the Sun is, by the like 

i fuſion of his Rays towards their Circum- 
rence. | 


ien 1 


enter of its Intumeſcency is as plainly re- 
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8 

How the Tide is ſpread over the Atlantick Oce: -_ 
and communicates it ſelf, to Other Seas, 6; fre 
And by its alternate Floods, and Ebbe, mak 15 
Hill a Reſtitution, correſpondent to the Diva wa- 
ſity of its Motion. = 

o devolve the tidal Tumour, rais'd by Un, 


1 Lat Section, in the Center of the 4 
lantick, to all its ſurrounding Shores ; no ma 
is required at preſent, than to let it ſink doy 
again , in the ſame Place, where it arok 
Thereby to ſwell up, circularly, its Counter 
of Water, as far as the Compaſs of that Oq 
an can afford Depth, and Breadth, for its I 
lows to ſwell, and row! in full Meaſure : I 
{aid Tumour being, of its own Nature, eve 
Way apply'd alike; and the Sea equally « 
pos'd, on all Sides, to receive the Effect of Wh.c: 
Undulation, | 


Firſt, This circular Transfuſion of the Til 
expatiates it ſelf fartheſt, in the ſhorteſt Tin 
towards the North, (where the Ocean is of 
largeſt Extent) ; meeting with no occurril 
Shore , or Shallow, to countermand it bi 


of the Tumour's Impulſe, which firſt ſet it Mt: + 
Foot, be quite ſpent, by ſo long a CourlWq | 
As a Stone, caſt into a Pool of ſtanding Wat 


languiſhing away by its Expanſion, ceaſeth. No de 
| Fur. 
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Secondly, As to the Tide's Tranfuſion to- 
wards Eaſt, or Weſt, where (the Ocean being 
Narrower ; the Shore ſooner occurs to the 
ſpreading Billow) upon its approach to the 
doundings, it preſently ſtirs up its Flux that 
Way: And being ſtraitned by the ſhallower f 
Bottoms, into a leſs Compaſs, muſt ſeem to . = 
make more haſte forward: As a River runs 4 
ſmooth and flow, while it continues wide and It 


; 
e ep; but grows /wifter upon its reſtraint, in | 
Fas either Reſpect : And where it finds a Creek, 
OV 


or Inlet into the Land, it drives a ſtronger Cur- . 2 
ent, thither-ward : And if the Mouth of the 
River, Which receives it, be wider Sea-ward, = | 
ind grow contracted afterwards, ſtill its Speed 
s increaſed, in the ſame Proportion. 7 5 _ 
Now , becauſe Salt-Water , whereof this | 4 
progreſſive Tumour conſiſts, is of a voluble | 
Ind beavy Nature; it moves eaſily, after it is 
dnce ſet on Foot: And requires a proportio- 
ate Force, to Hop its Career: And withal, 
deing of too cloſe and compact a Texture to 4 
de compreſs'd ; That Part of it which is actu- 4 
ly mov'd, muſt {till puſh on, that which goes | 
before it, forward; ſo as to /well the Ebbing- _ 
ater, which occurs, into a Tumour, by Anti- | 
hon; before the Flux of the Flood it ſelf, | 
df its own proper Courſe, can poflibly reach 7 
t u: As a Pole, being thruſt forward at the one Ki 
ouring but an Inch, drives on the Motion of its 
Wau bee Length, at the ſame Inſtant, to the o- 
ets Wher, cho' it be at leaſt El-long : So may the 
nou umour of the Tide paſs on 4à League, while 


th. Wo determinate Part of its Flood reaches above 
Furlong. | 5 
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General Cauſes of the 


Hence it is, that our Engliſh Channel, having MW de 
an open Mouth towards the Sea, receives it I ;: 
Flood freely; and having a proportionable Ml wh 
Depth, lets its Tumour rowl forward, with: riſe 
great deal of Eaſe ; and contracting it ſelf af. N to. 
terwards in both Reſpects, keeps it up at leaf 
to the ſame Speed, till it reacheth theSrreight,be. 
tween Dover and Calau; where it returns up the 
Thames, with ſome Abatemant : But to the 
Sea-ward of Holland and Denmark, ſoon fall 
away to Nothing, by its greater Expanſion: 
Thus every ſingle Tide, as it was rais'd origi. 
nally by Protruſion, ſo it is ſtill carried forward, 


by the projective Dint of its firſt Impulſe, fron A 
the Moon's Depreſſion of the Ocean near their 
Equator , all along the Atlantick up into th bb 
Rivers, where it expires. | _— t 

Such is the progreſſive Flux of the Tide, frou mou 
the firſt Depreſſion of the Sea upon the Equti!! - 
tor, to its reſult at the Center of the Atlantick Wkhe 1 
and it is thence convey'd thro' the Narrle:] * 
Seas, up into the Rivers, till its final ReſolutiWhnq | 
on into Calm-Mater: Now, in regard the fili bin- 
Tumour, was not only refunded back ini nout 
that Depreſſion which firſt rais'd it, by Way 0 prog. 
Reſtitution, and fill'd up that Vacancy; but Aa 
remounted it again to its own Height, by Ca ed 
ter-Libration ; the like muſt be done to the aii t 
Tumour, by the circular Billow, which abe 0 
rounded it; and, by Parity of Reaſon, th To 
whole Progreſs of the tidal Flux thro' thoſe Sd 7: 
and Rivers, requires a continual Regreſs anhcys 
Reflux of the like Nature, in all Places. it Lon 

And, ſince the Moon ſets on her PrefſſuWepr; 
at the Equator, and takes it off again, perioher - 
cally, at every /ix Hours end; and correſpon fhoſe 


2 dent 


Flux and Reflux or Tide. 
g Gently raiſeth the Atlantic Tumour, and lets 
5M ic fall again as often: The ſccondary Billow, 


e which is rais'd around it, muſt conſequently 
% and fall reciprocally, by counrer-Libration 
f. co receive and return its Quota's of Flood and 


Ebb, on all Sides of its Circle, at once reſpe- 
ctively, to make an alternate Reſtitution in the 
Ocean: So mult alſo the Floods and Ebbs, of 
every dependant Sea, and River, become re- 
ciprecal, and hit exactly the fame Periods ; as 


n: bearing every where the double Stamp of their 
pM rf Commotion, impreſs'd upon em at the 
1 Equator, | 1 

on And, foraſmuch as the Flood was rais'd at 
tnefWſicſt by che Moon's Protruſive Peſſure; and the 


the Ebbing- Water was let fall back again, alternate- 
ly, by its own Gravitation, to fill up and ſur- 
mount the Vacuity left on the Equator; They 
till retain every where, the ſame Reciprocation; 
the Flood, by increaſing progreſſively the Ti- 
dal Tumour before it, by its protractive Addition x 
and the Ebb, by withdrawing as much Water 
wind it, by its Gravitation; leaving the Tu- 
our higheſt in the Middle, to maintain its 
progreſſive Impulſe, forward; while a Sub- 
fraction is made on the one Part, of what is 
44 on the other, to make a through. out Re- 
itution, with regard to the common Level of 
he Ocean. | X 


To make fo general a Reſtitution with Eaſe 


hough (for Example) the Flood which arrives 
at London- Bridge was rais'd the Day before, by the 
Jepreflion of the Sea at the Equator ; yet ano- 
ner Tide intervenes in the mean Time, between 
hoſe two Places, and happens every where alike 

at 


nd Expedition; it is to be conſidered, That al- 


70 


DI — * — 4 - p a 
* TH TIAL TOTP * 4 , - 2 7 2 * g * FI 4 

By 5 3 5 * 5 * * ? "RO 
: L - * 


General Cauſes, Vc. 


at Twelve Hours end, to ſupply the Middle Sta- 
tions; and one Flood {till ſucceeds another at 
the ſame diſtance of Time; as alſo an Ebb al. 
ways intervenes between every Two Floods: 
Hence their whole Courſe of Ebbs and Floods 
naturally divides it ſelf into four Stages, thro 
which they paſs with an alternate Succeſſion, 
but with a different Speed, and after a diverſe 
Manner. Es h 
They run their fr/# Stage from the Equatur 
to the Center of our Atlantick in Six Hours ſpace, 
at the Rate of five Hundred Leagues per Hou 


(by way of Libration); and make their reſpective 


Returns in as many: The ſecond Stage, from the 
faid Center into the Chops of our Channel, in Sis 
alſo, at the Rate of about ne Hundred Leagun 
per Hour, (by Undulation :) The Third from their 
entrance into our Channel, to theStreight between 
Dover and Calais, (by Fluctuation,) only Fifty 
Leagues per Hour: And their Laf# from that 
Streight up the River of Thames (by a protruſtur 
Fluxion,) no more than Ten: And the Highn 


they go, the /e/s haſte they make to the final Pe. 


riod of their Courſe; till at laſt their Pace grow: 
ing ſo flow, and their Six Hours Allowance fol 
their Interchange continuing {till the ſame; the 
Tides come up /o cloſe, one on the back of ano. 
ther, that Tv are ſometimes found at once 
within the ſame River: Thus, by a perpetual 
Reciprocation, every Flood having its ſucceeding 
Ebb to devolve it back again; each ſupplying 
its proportionate Part, in due Order; the Perfor: 


mance is every where at once render d compleat. 


Laſtly, Concerning the Diffuſion of the 
boveſaid Tumour into the South ; as much of it 


as tends directly towards that Point is ſoon put 
to 


phy Coaſting-Currents, Vc. 


to a Stop by the Axe of its Libration: But upon 
its Declination to the Weftward, towards the Ca- 
rivee and Antilla Iſlands, this ſecondary Tide lan- 
guiſneth away almoſt into Calm- Water before 
it reacheth the Primary Flood, at fo remote a 
diſtance from the Center of its Diffuſion: Whereas 
to the Ea ſt ard, the Flood falling upon the Coaſt 
of Africk (which is not /o far off) too obliquely 
to be repuls'd towards the Northweſt Tumour, 
whence it came; it is deflected into the South, 
and becomesa Coaſting Current towards the Equa= 
tr: And ſuch like Currents attend the Shores of 
the Indian, Ethiopick, and Pacifick Oceans; and 
doubtleſs, they proceed from the like Tumors: 
So that, having already diſcover'd their com- 
mon Origin, let us ſee how they are propaga- 
ted, in the following Section. 


1— — 


SECT. VII. 


How it comes to paſs, that the Coaſting Currents 
3 5 5 
F the Occan, which riſe beyond the Tropicks, 
conſtantly, tend towards the Equator. 


FT H US the Tide paſſeth from the Equator, 
beyond the Trepicks, and repaſſeth back 
again in the Midſt of the Ocean in Six Hours 
apiece, by an alternate Livration ; where it has 
fee liberty to ſwell, and row! at a greater Rate: 
but what correſpondent Returns of Floods and 
Ebbs the Coating Currents, which proceed from 
it, can make, by a ſlow Progreſſive Pace, up- 
on their ſhallow and narrow Bottoms, is to be 
farther accounted for ; and their Courſes are, 
in due proportion, to be adjuſted to each 9 

2 that 
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IV hy Coaſting-Currents 


that every Flux may have its Reflux on either 

art, of the ſame Kind, or elſe ſome Equiva- 
ent, whereby to make the Ocean's Equilibrium 
by Reſtitution. 

Now, in regard the Flux of theſe Coaſting 
Streams, {till deſcends from a Higher to 2 
lower Situation ; they muſt continually alike 
withdraw themſelves from the Flowing towards 
the Ebbing-Water ; as long as the Sea's Expan- 
ſion, betwixt thoſe Streams, is continued to an 
equal Breadth ; and each Two counterpoiſmp 
Currents (in compliance with the Floods and 
Ebbs, from whencethey ſpring) mult alternate. 
ly riſe highe# and fall lone at the ſaid reſpe 
ctive Ends of their Libration; but ſo (by reaſon 
of their ſow Pace) as neither to raiſe nor let 
fall the Are of their Mean Courſe, from the Lt 
vel of the Ocean : Their Fluxes and Refluxes 
decaying gradually into Calm Water, before they 
reach it; or elſe mutually fo to affect each 
other, as to incline it towards neither Part. 

But in caſe the G#/phs, on each Side where- 
of there is an Intcrcourſe of thoſe counterpoſing 
Streams, be wider at the one End than at the 
other; thoſe Two Currents which proceed from 
the greater Expanſion, being contracted by the 
inclining Shores, on both Sides, muſt become 
more and more enliven'd, to flow Faſter, and 
hold out lnger than thoſe other on the Counter- 
part ; which, being as much dilated, become 
proportionably »eaker, and conſequently 10 
able to countermand 'em back again. Inſo- 
much, that 

1. The Cooſting Streams of the Ethzopick Oct: 
an, by receiving quicker Recruits of Water in 
the South ( where the Sca is more * L. 

ration, 


tend towards the Equator. 


bration from the Flux of the Tide thitherward, 
which is perform'd in Six Hours; than can poſ- 
fibly be return'd by their flow Progreſſive Re- 
flux towards the Equator, where it 15 moſt con- 
nacted; beſides, ſharp'ning their Force {till more 
end more by their Contraction ; they repe! 


1 Wl the Counter-coaſting Streams, which otherwiſe 
ke had occurr'd and met 'em the half way; and 
ds become, on both Accounts, p:rpetual without 
a any Reciprocation, | 

M And, foraſmuch as the Tidal Libration 18 
* chiefly cauſed by the Meridional Impulſe of the 
nd Moon's Preſſure, driving it directly towards 
de. te Poles, by her Preſence; and lating it fall 
» back again perpendicularly, upon the Equator, 
lo in her Abſence ; the Motion of the ſaid Coaſting 


Streams as depending thereon, muſt ſo ſtrictly 
obſerve the ſame Courſe ; that, upon any De- 
z(10n from the true North and South, cauſed by 
the Obliquity of their Shores, they muſt {till be 
ſharpen'd into quicker Currents, on the inclin- 
ing Sides; whether they be driven towards the 
Eft or Wet, or happen in North or South La- 
Fitude, without exception. 

2. Hence we find, that the Coaſting Current 
df our North Atlantick, tends as directly Soutb- 
ward towards the Equator, from the Streight of 
ibraltar, along the Coaſt of Gualata, to Cape 


Banco, as the Wezterly Inclination of the adja- 


mY Kent African Shore will permit; and keeps the 
| I Incumbent Trade-IWind fo cloſe to the ſame 
5 Pautherly Direction, as not to ſuffer it to exceed 


U w-nty-Eight Degrees to the Nor ward, tho' its 
fun Limit be Thirty Degrees at leaſt; and be- 
ing repuls'd by the Shore of Guiana, it enlarg- 
eth it ſelf again to Thirty Two or Thirty Three: 

O ;ͤ;ð 


IWhy Coaſting-Currents 


Which plainly demonſtrates, that both the Suu M «5 
and / ind are driven atbwarttheir proper Courſe, ¶ per 
or elſe the Flux of the Former had run true bey 
South ; and the Latter had neither begun ſo near Ml Pn 
the Equator, nor had ended fo far from ir. Co: 
And to paſs the Line, from the Atlantich the 
to the Ethiopick Ocean, which lies extended Pi. MI Le 
ramidically, wich its Vertex pointing into the like 
North towards the Equator ; and its Baſis (ub- the 
trending ic on the South, from the Cape of Good qual 
Hope as far as the Magellanick Streight ; whence Ml ing 
the Collateral Currents (which ar firſt move bur ¶ whi 
flow!y thre” that vaſt Excent), being contracted Ml out 
by the inclining Shores, mend their Pace (eſpeci- and 
ally on the Americans Side, where the Shore is ben / 
more inclined to the Eaſtard) up to the Eque. ¶ to tt 
tor; and thence they paſs Two Degrees farther, ll > 
till 'the Tidal Tumour out of the North come Ml C7 
up to countermand them; and then their uni. the 
ted Stream veres about gradually, from Wet to fit! 
2650 and carries the 7rade-Wind headlong with SO 
quite contrary to its Common Courſe, for g. 
1% By: Hunde ea Leagues together. 15 re 
4. And when we double the ſaid Cape,to the ¶ on f 
Eaſtward of the 4frican Coaſt, we meet with 1 they 
Current, which fol! ows the Direction of that Da 
Shore, Bom Madegajca North Canon, beyond up aL 
the Line, into the Arabian Gulph, which con- whe: 
ducts the Southwe#t- Monſoon thither ; and being fluxe 
deflected by the Cambainn Shore, turns the ena. 
Northwes?- Moenſocn, according to its Declinat 
on, back with it, into the more Eaſterly Patt 
of the Indian Ocean: And to the La HD ỹ of 
China, and Cambodia, we find the North and. N. 


South F loods haſting, from the Pacific and Ii: Tide 
dian Oceans, towards their Concourſe: at the Supe 
Equator, | . Finally, 


* 
for 


the 


3nd 
ing 


att 
Daft 
of 
and 


the 
u 


tend towards the Equator. 


F. Finally, on the Veſtern- Sbore of Peru, à 
perpetual Flux of Stream follows the Sbore, from 
beyond the South Tropick as far as the Gulph of 
Panama, up to the Line: (As alſo along the 
Coaſt of Africk, from the Cape of Good Hope to 
the South Shore of Guinea) for near a Thouſand 
Leagues together: And, on the contrary, the 
like Flux of Water haſts to meet it there from 
the North at the ſame Rate, tho' with an une- 
qual declivity of the Shores; the Wind attend- 
ing em reſpectively, upon the ſame Points; 
which plainly ſhews, that the true North and 
South Points were chiefly aim'd at by em both; 
and had been as ſtrictly obſerv'd, had the pro- 
renſion of their Shores prov'd more favourabl 
to their Natural Inclination. 
So general is the Confluence of all the Coating 
Currents of the Ocean, from all Sides towards 
the Line; and ſo irreſiſtible are their Courſes 
thitherward, eſpecially when their Channels 
grow more contracted that way: And to make 
as general a ReF#itution to thoſe Seas, no more 
is required to keep their circular Correſpondence 
on foot, than that, upon their arrival thither, 
they be ingulphed and ſwallowed down by the 
Detumeſceney of the Common Tide; and be cat 
uw again by its Iatumeſcency, beyond the Tropicks 


whence they came; that their Fluxes and Re- 


fuxes may be perpetually repeated, by an Al- 
ternate Reci procation, for ever. | 


8. 


Now, leſt it may ſeem impoſſible, for the 
Tide to ſwell up Tumours upon the Ocean's 
duperficies, ſo bigb, as to let Streams fall down 
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oppeſite Shores, which the Trade-Mind confronts 


Why Coaſting-Currents 


from 'em, with a conſtant Deſcent, for Six, 


Seven, or Eight Hundred Leagues together; and 


ſuch as are the Currents which do Coaſt Gua- 
lata, and Congo in Africk ; and Peru in America: 
Or elſe, leſt it ſnou'd appear no leſs practicable 
for any poſſible Impulſe of the Sea to drive the 
faid Stream progreſſively for fo long a Courſe, 
upon the ſame Level with their adjacent Oceans, 
Ewhich remain Calm andStagnant all the while: 
eſpecially, their Channels being too Shallow 
and Narrow, for their Fiocds to be accelerated 
by Undu lation or Libraticn ; as is manifeſt : \ 

To clear theſe Doubts, it is remarkable; that 
(all thoſe Three CoaFts lying open ro the Ocean 
towards the Vet) the Trade Wind very oppor- 
tunely ſupplies all thoſe Defeats, by deſcending 
down upon thoſe Rills underneath, from their 
reſpective EaFtern Shores; which, by uniting 
its Streams of Air, with theirs of the Water, 
gives em Fall all along thoſe Coaſts ; eſpeci- 
ally the Wind moving alſo towards the Equater; 
where the Air is lighter, and more expandedto 
receive it. 

And, as for thoſe Currents that Coaſt the 


on the Ea? of Braſile and Ethiopia, after it hath 
gather'd more Force in paſſing over the Eaf 
Indian and Merl. Indian Oceans; it is again remar- 
kavie, that it diſputes every League of the Re- 
turn of thoſe Coaſting Streams, tawards the 
Equator ; and according to the ſeveral Seaſons 


of the Year, takes their Advantage againſt each 


other's Courſes, as well in the Somh Atlantick 
as the Ea#-Jadian Seas, while it blows on the 
South Side of the Line more Ea#ferly, and on 
the North Side More Westerly : but neyer to that 

55 degree, 


deg! 
the 

A 
Law 
Supp 
ſome 
Curr 
Perp 
hap! 
the . 
to be 
whe! 
one 
on t! 
gard 
15 m 

Su 
Streg 
Oces⸗ 
are ff 
thro 


P84 


BY + 

ur 
of 1 
after 
thro” 
Mais 
acco 
Equa 
from 


c . N 
7 1 * 9 9 * > 


tend towards the Equator, 


degree, as to put an abſolute Stop to that of 
| WH che Sea underneath, towards the Equator. 

: And, if it appear leſs conſiſtent with the 
Laws of Motion, than is practicable; that theſe 


ſomerimes Intermit; yet the dependent Coating 
currents flow Progreflively the ſame way, to a 
Perpetuity ; Tis no more than what conſtantly 


3 

) Wl happens in the Flux of the Veins, in reſpe of 
„che Arteries, in the Bodies of Animals; and leſs 
4 to be wonder'd at in theſe Currents of the Sea, 
- W where freſh Recruits come in Six- Hourly, on the 
at one Part; and the Courſe which evacuates em 
in on the other, reaches not its Period, with re- 
r- gard to any determinate Part of the Water which 
"2 i; mov'd, perhaps once in a Month. 

ir Such is the Tendence of theſe ſcatter'd 
ne Streams, in the Erhiopick, Indian, and Pacifick 
er, Cc; and fo conformable to thoſe, which 


are found in eur North Atlantick ; as to inferr a 
07; WW th:o-0ut Analogy in the Production, and Pro- 
to pication of the Tide itſelf in all Places; fo 
far at leaſt, as each of em to /ell up a diſtin 
the Tumour, about Forty gv Degrees on each Side 
nts of une Equator ; and to diffuſe their Effluviums 
ach Waiter the /me manner, into 20 Seas and Rivers 
af WMthro-our the Univer's : Let us fee how the 
r- Main Bodies of the Er1opick and Atlantick Floods 
Ne- accoſt each other. ac their joint Return to the 
the ¶ Ehuator; to draw the Theory of this Deduction, 
ons rom a farther Obſervation of Matter of Fact. 


hat SECT: 


Supplies from the Tide ſhou'd be Periodical, and 
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fluenced, by the Diurnal Courſe of the Moon; 


Irregular Courſes 


8 7 CT, TR 


Of the Concourſe, and Refult of the Ethiopick, 
and Atlantick Tides, at the Equator ; and the 
Irregularities which attend em in the Streight 
between Braſile and Guinea, Explain d, and Re. 
concil'd. 


12 ſhut up my precedent Diſcourſe of the 
Motions of the Tide and Vind, as they fall 


preciſely within the Precincts of the Ocean: And, 


as the Former takes its Riſe from the Moon's Preſ- 
ſure, chiefly upon the Equator ; and rebounds 
back again Thither from the Poles, in ſix Hours 2- 
piece; It remains to determine V ben, and Hoy 


thoſe Tides, and Winds, which are peculiar to 


the aforeſaid Oceans, ſeverally affect that Line; 
together with their reſpective Conſequences ; 
which are as follow. 3 

Firſt, Concerning the Tide, it is to be Con- 
ſider'd ; That the ſaid Oceans, conſiſting of Two 
vaſt Bodies of Water, and lying Situate in dif- 


ferent Longitudes; the Regulation of their re- 


ſpective Tides, muſt be taken from their Mid- 
Sea Tracts, where they Move with moſt Free- 
dom, and ſtrictly obſerve the Courle of the 
Mom, whereon they depend: And, by conſe- 
quence, They cannot fall upon the Equator, 
at the Interſection of any One determinate Mert 
dian, nor be Regulated by it; but Each ne- 
ceſſarily requires a diſtindt One, according to 
their different Longitudes : as is Manifeſt. 
Beſides, That part of the Ocean, which lies 
more Eaſterly, muſt needs be ſo much ſooner In- 
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of ſome Tides reconcil'd. 


and its reſpective Tide, muſt precede the Other 
proportionably : Hence the Ethiopick Part, 
which lies more Eaſterly than the Atlantick, by 
near thirty Degrees, muſt Flood about tao Hours 
ſooner, upon the Equator ; and finding Low- 
ater There, muſt paſs beyond it to the Nor- 
ward, all the while; until the Atlantick Tide 
comes up, to Countermand It; after it has tranſ- 
greſs d the Line, its proper Limit, at leaſt four 


„ cw. 
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e or fue Degrees; as is found by Obſervation. 

ll Nor is any other Parallel Line aſſignable, for 

, their Oppoſite Floods, immediately to Inſult each 

. other; but rather their Counter-flux's muſt 1 
(s begin to abate, at a conſiderable diſtance, and [ 
* 


gradually languiſh into a Calm, before they ap- 


Lin: into Calm- water, as Hydrographers remark, 
kom four to ten Degrees North Tatitude; with- 
„out Aſſigning for it, either This, or any Other 
4. N Cauſe. 1 
et the different Heights of the ſaid becalm'd 
he I Tumours, ſo little correſpond to the ſeveral Ex- 
e. Mn of the Floods, which reſpectively raiſe i" 
em; that, whereas Our North and South Chan- bl 
Ti (well Humber, at their Congreſs, at leaſt | 
ae. Tin Fathom ; This, which is rais'd by the Con- 
to Hcurſe of the ſaid Oceans (taking the Tide at 
Cayen, a Neighbouring Iſle to the Line, for its 
Standard) Ordinarily exceeds not /i Foot, nor 
ſuperadds Extraordinarily above {ix Inches; in 
regard the Erbiopick Flood, having paſs'd * 
| the 


roach Each other; and jointly ffagnate for à | 
to Compaſs of Sea, proprrtionate to their vaſt Ex- 1 
© Wtcnt: As Our North and South Tides do, at their 1 
i; WcCongreſs on the Coaſt of Suffolk, which roep | 

Ibecalm all along into a Pool: So do theſe 1 
" Counter-floods of the Ocean, ſtagnate near the it 
: f 
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Irregular Courſes 


the Streight, to the Norward of the Equator, itz 
proper Limit; and ſpent it ſelf by its Expanſi 
on, before their Congreſs; it cannot advance 
its Stream higher: And afterwards (by its tue 
Hours Ebb, before the Atlantick makes High- 
Water,) it takes off as much from the Flux of 
that Tide, as it Advanceth ; and ſo keeps their 
Joint Tumour to the ſame Height, without any 
perceptible Addition, for wear three Hour; 
Space. | 
Moreover, in regard the ſaid Tides, being 
driven Originally by the Moon's Preſſure, at 
qual Angles from the Equator, True North and 
South; they ſhou'd have recurr'd Perpendicular 
upon It, at their Congreſs : Yet (thro' the dif. 
ferent Figure, as well as Situation of the fail 
Oceans, ) They occur to Each other very 00, 
liquely ; the Atlantick Flood, being defleRted 
Weſtward by the African Coaſt, from the Streight 
of Gibraltar, as far as C. Verde; And the Ethiopich, 
being contrary-wiſe devolv'd from the Braſilian 
Shore, to the Eaſtward, with greater Precipita- 
tion, upon the Tumour aforeſaid ; which, h- 
ing Eaſtward from the Firſt Meridian, {lll 
more and more, inclines its Courſe Eaſterh; 
till at laſt it fetches the South Coaſt of Gaines 
which deflects it Thitherward, for five bundre 
Leagues together. . 
Secondly, Touching the Winds, which ac, <2! 


blows 


dhore. 
Pritha! 
hat L 
Prees, 
t fart / 
legree 
ich, 


company the ſaid Streams, neither Matter, nor. !! 
Diſpoſition for 'em, can be wanting in this N CON 
Juncture; the Air, throughout the Torrid Zone ©* * 
being extremely Rarify'd, by the Heat of the 4x it 
Sun's Reflection, below ; and Condens'd as much ; or 
by the exceſſive Cold of the Upper Region, uy ſ 


above; as plainly appears, by the Fequent andi ©» 
T- violent on 


of ſome Tides reconcild. 


violent Falling of Hurricans, near the Equator ; 
and that alſo Perpendicularly ; which are con- 
verted into as Violent and impetuous a Mind; 
wanting only an Horizontal Determination; 
which They receive Efe&ually from the ſup- 


rent is ift, perpetual, and of a conſiderable 
Extent. $f 

Hence the Trade-wind, which of Courſe 
blows North-Eaſt from C. Verde, on the Atlan- 
tick fide, and ſhou'd begin low, and increaſe 
gradually: On the contrary, it preſently becomes 
ery Brisk; being enliven d by the Breeze of the 
uſing Current, underneath ; which defle&s its 


SORE, , ̃˙ at, 17 FS. - 


- ourſe, according to the Inclination of that 
. ore, a Point or two more Norwardly.; And 
ei ical, confines it to Twenty-eight Degrees of 


hat Latitude, inſtead of allowing it Thirty De- 
Prees, its Uſual ſtint: But afterwards, leavin 

t farther off at Sea, lets the Wind fall again by 
legrees, before it reacheth the Caribees : Both 
hich, obſerving the In's and Out's of the 
wanean Shore, and following the Conduct of 
5s Norward Tendence, re-advance at laſt to 
art two, or Thirty-three Degrees, as it were 
y Rebound. 5 

Thus the Trade-Mind, and the Sea- Breeze, ea- 
ly comply with Each other, for a Point or 
0, in a Calm and expanded Ocean: But, to 
be contrary, on the Erhiopick fide, where their 
lux's are directly Oppos'd to each Other, the 
ea. Mind muſt receive a ſtronger determinati- 
n from the ſubſtrate Current; and fo be in- 
ind more to the Eaftward, by the Braſilian 
hure; and re-enforc'd by that contracted Sea, 
conſerve and haſten their Motion; the Cur- 


porting Streams of Salt-water; whoſe Cur- 


rent 
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puſh the Stream forward, by their Fall; Fac 


ſtop to their joint Career. 


but are ſtill of the ſame Meſterly Determin 


Irregular Courſes, He. 


rent of Mater, underneath, ſtill drawing the 
Incumbent Air, Forward; which, as it were 
opening a Channel in the Sky, for That of thi 
Upper Region to ruſb down after it, Both join 


{till mutually exciting the other's Motion; ti var 
the Eaſtern Shore of Ethiopia at once puts Myerfli 


Such is the Concourſe of the Erhiopick and 4 
lantick Floods, both of Wind and Water, nei 
the Line: Now, to bring 'em off again by wy 
of Reſult, ſo that their Streams may make Re 
ftitution to the Air's, and Sea's Equilibrium, hy 
returning whence they came : 

Fir ſt, As to the Main Bodies of theſe Tu 
Counter - Tides ; as their Intumeſcency ha 
brought 'em on to their Congreſs, each in th 
Space of ſix Hours; ſo the Derumeſcency of thei 
Floods, ſerves now to take em off again, Back 
ward and Forward, in equal Spaces of Time, 
Counter-Libration ; without making any Com 
motion in the Air, that is Progreſſive. And, 

Secondly, As for thoſe By-ſtreams of Wate 
which iflue Progreflively from 'em, and 1 
apt to produce the /ike Currents in the Ai 
They mutually propagate Each other, and join 
ly live, and die together ; as happens in Thi 
Stream of Water, and Wind conjoin d; Whic 
taking its Riſe at C. Verde, and paſſing alon 
Guiana, to the Caribee-Iſſande, conveys Thet 
thence around within the Bay of Mexico, t 
they diffuſe themſelves again, from the Bah 
maan Streights into the Ocean; where they | 
parate into diſtin Currents of Water, and Wind 


tion, 
An 


Remarkable Calms, Ve. 


And, as for That Stream of Water, and Flux 
of Wind, which makes ſo much haſte through 
the ſaid Streigbt, from the Weſt of Braſile, to the 
Faſt of Guinea; As to the Watry part of it (find- 
ing no other Vent nor Retreat) it ſinks Sea- 
yard all the while; and parts with what's ſu- 
perfluous, and exuberant, into the Ebbing 
Tide, to carry it off by Libration ; while the 
Uper-incumbent Wind, which was denſe and 
heavy before its Fall, goes on Rarifying again 
into Common Air, by the exceſſive Heat of the 
un; till it be incorporated with the South- 
if} Trade-wind, (and lo tis return'd back a- 
min, whence it came); which zever fails to 
wow, at 20 Degrees on the South of the E- 
W«:tor ; as receiving ſo conſtant a Supply; nor 
pries There, as in Other Seas, from ſo ſteady 
Determination. 5 
Thus are the Concourſe and Reſult, of the 
thiopick and Atlantick Tides, adjuſted; foraſ- 
nuch as they conſiſt of Motion: But, how 
hey Occaſion the Intervening Calm, requires 
obe farther Explain'd, in the enſuing Section. 
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by the Calm in the ſaid Streight, is Occaſion'd ; 
md differs from thoſe, which happen in other Seas. 


| Aving already reconcil'd all Appearances 
ey | of Irregularity, in the Motions of Wind 
vin Tide, which are apprehended to be in the 


mind Streight, to the general Rules already pre- 


tib'd 'em, by Thoſe who have T * 
that 
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Remarkable Calms 


that Subject: It may ſeem vain and ſuperflyc 


ous, to ſearch after Reaſons for their Oppoſite So 
Calus; ſince all Solid Bodies naturally require, © 
Reſt ; and Fluid ones too as conſtantly pro. Place 
pend towards it, all Obſtacles being Remoyd 2 
Vet, in regard a due Examen of One Con. uf : 
trary often ſerves to explain Another; and the ir 
reſtleſs Courſes of the Sun and Moon, draw the nd F 
Fiuidicy of Air and Mater, into an endleſs Dil" , 
ſtraction of contrary Motions; and theſe yo. click 
Juble Elements lie ſo cliſe together, that the Ou ne 
can ſcarce be ſtirr' d, without diſquieting the uſt 0 
Other; abſolute Calms can hardly be found, ei. len 
ther by Sea or Land; and even Thoſe that au, 
perceptible to Senſe, are not ſo eaſily reduc! orth 
to their proper Cauſes, as not to force Us, for als by 
their Exiſtence, Continuance, and Extent , ti he on 
have recourſe to their different Circumſta Tb. 
ces. | Pn the 
Concerning thoſe Calm, which fall nd le E. 
within the Compaſs of the Trade- ind; thi lian 
Motion of the Air is every-where, both ar Se erdir 
and Land, fo varicus and inconſtant, that f. jel, | 
proper Seat, nor Sea, can be Aſſign'd for 'em ladag 
And more particularly, the Surface of che 0 pub: 
cean is fo Obnoxions to be ruf7d with ever Fund 
Blaſt of Wind, that no Calm can happe de 
| There, but by Accident - Viz. that Both the 0 dit 
Flux's acquieſce at once; which can hardly b age | 
6c} —5 Accounted for: And, as to Thoſe the Hh 
Appen bet1ween 192 Tropicks, they are ſeldol lle. 
found in any Open Sea, where there is eithd In « 
Flux of Wind, or Water, to diſturb their Tra Sſecu 
quility ; and that moſtly, when the Courſe ("9101 
the Sun is vertical; ſo as to raiſe the Air, .“ 
ler it fall again Perpendicularly, in the ſame Plac - : 
; | | 047 ;- 


2 


obſerd d in ſome Seas. 

lus G that thoſe Calms, which fall, as it were, 
Ke f caurſe, and are remarkable for Time, or 
ieee; ſome are ſhelter'd in the Bays and 
o-, where they happen, by the adjacent 
J, from all Commotions of either kind ; 
heir Heights breaking thoſe Blaſts of Wind, 
nd Forelands carrying off thoſe Streams of Wa- 
er, Seawards, from one Cape to another, 
phich wou'd otherwiſe diſquiet em; as it 
hanceth in that Elbow of the Sea, on the 
aſt of Peru, where Calms and Hurricans are 
ten found; the Andes ſheltering em on the 
if, from the Trade-wind ; and the South and 
nth Capes keeping off the Currents, which 
aſs by the interjacent Bays inoffenſively, from 
he one End of em to the other. 

The like Calms, and Hurricans, are found 
dn the South-Eaſt Coaſt of Africk, in 2 Bay at 
be Entrance of the Coaſting=Current, from the 
lian Sea into the Arabian Gulph ; which, ac- 
ording to the South-weſt Direction of its Chan- 
je], paſſeth along thither; while the Jſe of 
ladagaſcar ſhelters it from the Inſults of the 
auth. Eaſt Trade-Wind + "hs like Harbour is 
cund for em, on the Eaſtern Coaſt of Coro- 
wndel, when the South-Eaſt Monſoon ceaſeth 
0 ditturb the Gulph of Bengal; and a ling 
ige of Hills protects it on the South-Weſt 


hile. 
In other Seas, the Tranquility of the Air 


½fſecured from any irregular or haſty Com- 
ſe otion of the Tide, by the Conſtipation of 


* 1ands pitch'd thick together, to hold 

heir Superficies ſteady; as are thoſe, on the 

aut b-Eaſt of China; which, being interpers d 
5 


m the Tide, which is warded off all the 


with 
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with the Philippine and Molucca Iſlands, are (fl cact 
infeſted by Hurricans, upon the breaking wil 4117 
of the Monſoons into Calms, as to be ſcar win 
navigable As allo the Caribees in the Wi tors 
where the Tides are weak; when the Nen 479 
Eaſt Trade-wind chancheth to ceaſe, or ina Cout 
mit, are render'd almoſt «ninhabitable. teen J 
Yet ſuch furious Storms, which ſeem peci beſt 
lar to theſe Ie, and ſo dreadfully afflict en 
chiefly in Auguſt, when the Sun is vertiaf 50 
are of no long Continuance, or great Extenifſef 7: 
or Anniverſary: Some Years having no monſnd 
than one, and ſometimes for ſeveral Years Nel 
gether, as Dr. Halley remarks, none at alWvard: 
Whereas the Tra& of Sea before- mention Y 7-2 
has no Trade- wind, nor a variable; but ſeeitec 


to be condemn'd to perpetua] Calms, attend n 
with terrible Thunder and Lightning ; and u 
frequent, as to be call'd The Sea of Rains; Mer d 
has neither any ſuch adjoining Coaſt to ſhelter: of 
it 5 nor lands to ſupport its Quiet, as CH e 
require in other Seas. e Sy 
But, as the joint Concurrence of the EA . 
pick and Atlantick Floods (as I have demonyracts 
ſtrated in the Iaſt Section) conſpire to hid H. 
that Tract of Water, fx'd ; fo their Cone ce: 
mitant Currents of Mind, ſuffice to forecloſe MW) Di 
other contrary Motions, from annoying ide a 
Airs Tranquility, for 2d that Space: Andt 
extend this Remark to the Pacifick alſo, when 
the Nertb and South Tides have Sea-room & 
nough, to inſult each other at their Occut 
rence upon the Equator, all along from Fe 
ro China, for £220 thouſand Leagues together 
yet they preſerve the ſame Tranquility, bo 
of Air, and Water, for four or five Degrees0 
— 


obſerd d in ſome Seas. 

each Side the Line; notwithſtanding the Counter- 
Approaches of the South and North-Eaſt Trade- 
winds, as Hydrographers deſcribe, and Naviga- 
ts find by Experience; who, failing West- 
ward from Peru to China, bear off their 
Courſes on each Side of the Line, at leaſt fi- 
ten Degrees, to take the ſaid Winds at their 
beft Advantage. 1 


So manifeſt it is made, by the former Section 
of Irregularities reconcil d——, that the proper 
Ind genuine Motion of the Tide, is true 
North and South, without any Deflection to- 
allWvards Ea, or Weſt; ſave what's occaſion'd 
ni) bart ing Coaſts, or Channels, of a different 
en irection: And that the Eaſtern Trade-wind 
nde as naturally bent to diſtract it, with all its 
db and North-eaſterly Variations; the for- 
er depending chiefly on the Meridional Preſ- 
je of the Moon; and the latter on the Air's 
C eifaction, purſuant to the Diurnal Courſe of 
e Sun: And it is finally made remarkable, 
EL tis of Occaſional Calms 
monWracts of Sea, wherein theſe Calms reſide, 
hold Hurricans domineer, are only Elbows of 
ono Ocean; or at leaſt lie little obnoxious to 
oſe N Diſturbance, from the two Motions of the 
güde and Wind aforeſaid. 
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, that thoſe 
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The Tides Courſe delineated, 


CHAF. Mk 


How the Tide is propagated, and ſpread over ſ 
our Weſtern Ocean ; with ſpecial Regard x, 
to Time and Place. - 

out 

BE INCE I have hitherto only oc ge 

Ds ſeonally difclos'd the Nature of th pl.. 


Tide“ and its Production; in thi 
22 former Chapter, with regard bs 
Time, and in the latter as to Plat 


Sea 
thro' out the Ocean; without inſiſting farth tion 
on either of thoſe Circumſtances, than and 
draw the Inſtances, ſo remark'd, into one co pili 
tinued Series of Diſcourſe, by way of Calf ate: 
and Effect: In order ts evince the Sun 
Moon, to be the fole efficient Cauſes of iH. — 
Tide; and their Preſſure the inſtrumen 
Means, whereby it is effected: And this up 
the Atteſtation of the daily Experience, al 
conſtant Ovſervation of Nawvigators 3 as far 07 th 
their Senſes cou'd inform em, and their V ne: 


expreſs it. the 
hut as to the Manner, how this great Work 
perform'd, eſpecially in our Weſtern Oc 
which is beſt known to us; and why il 
propagated by Livration in the Ethiopick Pi 
and ſpread over the Atlantick by Undulat 
(Which are cauled alternately by their! 
ſence, and Avſence ; } hence I deſign 
Place here the Water makes, by the co 
mon Lines of the Sphere ; and chiefly wich 


8 


as to Time and Place. 


gard to the New and Full- Moon Tides, which 
jointly obſerve the ſame Solar and Lunar 
Hours, and are thoſe whereon the reſt de- 
8 TT 

4 And to expreſs the Time, when the Watzr is 
ſo affected; the Horologic:} Characters I, V, 


| X, are inſerted in the Squares within the ſaid 


Lines, to ſhew its Terms and Periods of Time ; 
while the Darts interſpers'd among 'em, point 
out their Tendence; and this alſo by a Aap, to 
ſhew their Diſtances, and Bearings, as to 
Place ; that all may be render'd at one View, 
as viſible to the Eye, as it is perceptible by the 
Underſtanding : And firſt, by a Draught of the 
Sea in general; to ſhew the Natural Conſtitu- 
tion of the Tide, in its greateſt Amplitude; 
and afterwards by more particular ones, to ex- 
hibit its Application to their ſeveral Diviſions, 


WT aitcr a more ſpecial Manner. 


S 1 


Of the Application of the Tide to the Globe in Ge- 
' neral ; with regard to the principal Lines of 
be Sphere. 


T Otwithſtanding our Terreſtrial Globe 


1 were univerſully ſurfacd with Water; 


a. 


yer, nevertheleſs, it wou d {foop as low in the 
Moon's Preſence, and rebound again as high 


a her Abſence, upon any determinate Point, 


between the Tropicks ( where her Preſſure is 
moſt intenſe ) as it does at preſent: And con- 


Wquently, there muſt be High-water where 
. 3 | 


1 ſhe 
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recteſt Lines; and with the greateſt Force, and 


Side of the Tropicks, upon the {ame Meridian 


| Tneidence upon the Bottom of the Sea, whell 
on it falls; and of the Flood's Emergency frog 
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The Tide's Courſe delineated, 
ſhe Riſes, and when ſhe Sets upon the [amy 
Place, as lying at the fartheſt Horizontal- D 
ſtance Eaſt and Weſt, from her Culminatingl 
Point: Hence the Figures VF, are placed up 
on the Equator, and properly belong to alli 
that Space of Sea, between the Tropicks, to dani 
note the Hour of High-water, not only upon 
the Lines whereto they are affixed ; but ali 
on all the reſpective Meridians, within thei 
ſaid Space, ſucceſſively from Eaſt to Weſt, pur 
ſuant to her Diurnal Motion around the Hel 
p1ſpere. * 
And, foraſmuch as where the Moon call 
minates, between the Tropicks, is made t 
deepeſt Depreſſion; from whence reſults thi 
bigbeſt Tumour, beyond 'em; as it were bj 
Rebound, from the one Extream of Depth, tal 


IS - 
4 


the other of Height, by the ſhorteſt and d 


Expedition poflible : And the Tumour ſo raisd 
mult fall back again by the ſame Path, int 
the Vacuity whence it came; to advance ant 
ther in the ſame Place, to near an equal Heigl 
with the beſt Advantage; and fo alternatdl 
raiſe each other by Counter- Libration, on eas 


Hence the XII, which denote the Time, all 
Place of the Floods without the Tropicks, al 
placed upon the ſame Meridional Lines ( wi 
their reſpective VF within em) upon the FR 
ra/lels proper for them. _ | IJ 

Now, in regard the Augle of the Preſſur 


it, are the ſame; and the Axe of their Lib 
tion Mult be Equidiſtant from em both : Si 


2C8 
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as to Time and Place. 
e Axes of the Tides, on each Side of the 
W-v2tor, are found by Experience to be the 
picks; and theſe, lie about twenty-three De- 
es diſtant from it: Hence the XIF ; with- 
t the Tropicks, are affix d at double the Di- 
ance of twenty three Degrees from that Line, 
on the Parallels of forty-frve Degrees in both 
Wititudes; to correſpond to each other in 
Wat Diſtance, and ſtill continue upon the 
We Meridiays, with their reſpective Equinocti- 
VIF; which are the Lines of the Tide's Li- 
ation, and change ſucceſſively every Moment, 
cording to the Diurnal Courſe of the 
ſoon ; hence thoſe XII, and theſe VI are 
(cribed ; thoſe on their Parallels and theſe 
on the Equator, around the Globe, at equal 
aces ; to expreſs the Diurnal Succeſſion of 
igh and Low-water, from one Meridian to 
other, for ever. : 

Moreover the ſaid Axes, whereon the Tidal 
bration alternately revolves, ſuffering no 
ch Protuberance themſelves ; and lying ex- 
nded directly from Eaſt to Weſt, leave the 
diſe of the Water a free Liberty, tO ſway 
e riſing Tumours, according to their own 
dination, indifferently either towards North, 
South: Hence the Darts, in the bordering 
quares, ſtill point forwards the ſ e Way; 
direct their Settings perpendicularly, either 
wards the VF, inicribed on the Equator; or 
wards the XII, upon the Parallels aforeſaid ; 
hich is as far, as the Activity of the ſaid Li- 
ation properly extends. 

Finally, the two Ranks of Darts, which 
e placed beyond the ſaid Parallels, on both 
des of the Polar Circles, ſtill direct the Set- 
P 4 ting 


reaching the Poles themſelves; or elſe ſub 


Lines of the Sphere, upon A boundleſs Oceat 


Sea, as it lies actually confin'd by the Coaſts, as 


The Tide's Courſe delineated, * 


ting of the Tides to the Norward : which 
being propagated by Undulation, make no xe 
markable Returns; their wavy Billows, eithe 


ding at laſt into ſmooth Water, ſuppreſs d 'þ 
their own Weight, re 


Such is the Thepry of the Courſe, and Con 
ſtitution of the Tide, as deſcribed: by th 


Now, to apply the ſame to practiſe uponth 


Shores, of our terraqueous Globe; that why 
Speculation has already propos'd in general, 
moſt agreeable to Reaſon, may be found þ 
Experience, to be Matter of Fact; in the Pl 
ces moſt concern'd, thro'out the Univerſe 
I begin with the Diſplay «Ml 


th 


STE TT 


Of ite Tide's Application to our Weſtern Ocean 
with a ſpecial Regard to the Ethiopick 
viſion. „„ N 4 


O deſcend from the Conſideration { 

the Sea in general ; to the farther I 
ſpection of our Hern Ocean, in particular 
with reference to the Tide's Reception, it If 
extended from the Artick, to the Antartick N 
lar- Circle; divided into two Seas, with A 
open and free Paſſage betwixt em, for the In 
tercourſe of its Floods out of both Nor:h allt 
Soath Latitudes: And to enter, in che fa 
)%%Cͤ  mau 
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as to Time and Place. 


lace, upon the Survey of the Etbiopick Part, 
yhoſe Figure is pretty Regular, and Situation 
nore Oriental; it is obſervable, that its Eaſtern 
hore lies North and South, from near the 
eight of Benin, to the Cape of Good Hope, for 
ty Degrees together; to give the Morning 
lood its proper Direction : 

And withal, to ſerve for a Pattern, to draw 


un, Parallel to itſelf; and with a ſingular 
niformity amongſt themſelves ( conformable 
that which is already deſcribed in the gene- 
Map of the Globe); and fo cloſe to each 
ther, taro'out that Sea, to the Eaſtern Coaſt 
f Braſil ; as to carry the Succeſſion of the 
ides, thitherward, Line by Line, concomi- 
ntly to the Diurnal Motion of the Moon, 
om her Riſing towards her Setting ; as far 
the Breadth of that Sea extends; while the 
th Coaſt of Guinea, which ſtretcheth itſelf 
ward from Eaſ to Veſt, along the Northern 
hre of this Sea's Diviſion, ſerves for a Scale, 


remark the Hours and Minutes of their Con- 


mitancy, for five hundred Leagues to the 
ward: Let us conſult the Pilor's Obſervation, 
don this Point; and take his Word, illu- 
ated with a Map thats drawn according to 


own Direction, for an undeniable Prin- 
le. . | 


To begin the ſaid Series of Floods, at the 
ermeſt Part of the Gulph, the Engliſh Pilot 
Guinea, aflures Us; That at R. Gabon, 
pon the Equinectial Line, an Eaſt and by 


North Moon makes High-water, at V: ; 
ind at R. Danger, an E fer does the ſame, 


about 


he more Weſterly Lines of the Tide's Libra- 


97 


* 


94 


lows her ſaid Courſe, to the Weſtward 


The Tide's Courſe delineated, * 
& about VI: At Monamba's Hole, an EA 
and an Eaſt by S. Moon, at VI, and VE 
& At Bato, and Camaroon, an Eaſt, at VI: & 
* At R. Rey, does an Eaſt, and an Eaſt b 
© South Moon, at VI, and VI;; At Beni 
0 an Eaſterly Moon fills all full, at VI; an 
<< at Caran, an Eaſt, and Eaſt by S. one, 
«& VI, and VI:; and pafling along the ſaw 
© Coaſt to Gojaven, a North-Eaſt by E. ati 
© an Eaſt N. E. Moon makes the Water flo 
ce there, at III;, and IV:: And a little fi 
© ther at Swine, an E. Moon ſwells the W 
© ter, at VI: And following the Shore 
* the utmolt Weſt, at R. Serbera, the Wat 
* flows with an Eaſt by South Moon, at VI 
So cloſe does the Weſtward Motion of t 
Tide, ſtick to her Diurnal Courſe all the whi 
for five hundred Leagues together. 

Now, to demonſtrate that the Tide | 


cloſe, both for Succeſſon of Time, and Heig 
of Water, and flows as conſtantly at XII, 
on the Parallel of 45 Deg. S. Latitude; as 
doth upon the Equator near VI, along 
Coaſt of Guinea. | 
Firſt, As to the Account of Time; the 


ter flows, on Change-days, at Port Deſire, 


27 Deg. S. Latitude, upon the Ve Ameri 
Shore, exactly at XII, the Moon being ve 
cal ; and, Secondly, As for Height of Flood 
51 Deg. S. Latitude, it is not wanting in! 
R. Gall:gos, upon the ſame Shore, ( w 
riſeth and falleth 60 Feet) to equalize ours 
the Weſtern Coaſts of Europe, at the ſame Þ 
of N. Latitude: Without the ConcurrenCce 
the inclining Shores, and ſhallow Bottoms, V 
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as to Time and Place. 
quent in our narrom Seas; and ſo may 
ve for a Standard both of Time and Tide, 
ng the ſaid American Shores, from 47 Deg. 
60 Deg. S. Latitude, that is, from C. Blan- 
oC. Horn; the various Ins an Outs of the 
res Declivity, being conſider'd. | 

And if it be objected, that, in the Mouth of 
> Magellanick Streight (which lies but one 
pree from that River, and ſcarce 4 Deg. 
m the ſaid Port) the Flood riſeth not half 
gb as at the one, and yet makes High-water 
er by an Hour, than at the other: It is re- 
d, that the Streight is flooded there irregu- 
„5 in both reſpects: For, | 

If, As to the former, viz. That it riſeth 
4 Fathom inſtead of 10, as in the ſaid 
ver; the Bay, which is the Entrance into 
ſaid Streight, contracting its Sides towards 
Bottom, into a narrow Gullet, opens itſelf 
ain into a ſecond Bay, of an equal Extent : 
nce the Flood, by its paſſing thro it out of 
one into the other, 4% % half of its Height 
the former; and repaſ/ing it, keeps up its 
bas much, by way of Reſtitution ; eſpecial- 
being ſwell'd by the Occourſe of the Streight's 
rary Current, from the Eff ; the Tide of 
bod and Ebb, running /o ffrowe both ways, 
rnately, as not to be ſtemm'd ; tho' ſcarce 
de diſcern'd in the Streight's Mouth, which 
ds fix'd all the while, within the Com- 
of 4 Fathom ; as being the Mean betwixt 
two Gallegos Extremes, which it never 
cheth. 

wiz, Foraſmuch as the Streigbt receives the 
le in ample Manner, with an open Bay, 
ich is rats'd proportionatly with its Stream, 


Which 


96 


Tidal Supplies were added and withdrawn, 


muſt be equally co- extended Eaſt and V 


The Tide's Courſe delineated 


which goes on decaying till High-wate 
Whereas its Current, being frairned by t 
{aid Gullet, goes excreaſing all the while; if 
latter muſt needs take off the Top of the f. 
mer, at leaſt an Hour ſooner than ordinar 
Hence it comes to pals ; that, as the Tide int 
Streight's Mouth, neither ſwelld fo high, nf 
ſunk ſo low as in the River Gallegos; al 
withal ſurceaſeth to riſe, before it does fo 
Port Deſire ; yet, at all three Places, the jo 


the ſame reſpective Infants, and alſo in e 
Meaſure. | 

After all, ſince the aboveſaid Tide at Gah 
neither iſſued out of the Eaſt, whence 1 
Sea nor Gulph cou'd be found to ſupply i 
nor was it brought along by the Current fro 
the Weſtward, which directly oppoſed its Cour 
much leſs was it favour'd by the Atlan 
Flood out of the North, which bore | 
ſtrongly again it; but was wholly ſuppl 
by the Ethiopick Tract of Sea, which | 
open to the Sourh. And in regard the T! 
between the Latitude of Port Deſire, and i 
River Gallegos, moſt abounds with Water, at 
at XII, when the Tide at Gabon wants it 
VI, and on the Converſe ; hence the of 
mult needs ſupply the other; and both TI. 


{thro 
Paral 
heir 
hat! 
have 
ff th 
er! 
ceſſiv 


hi 


to do it ſucceſſively, according to the Diun Deſc 
Conduct of the Moon, already deſcribed. the n 

And their mutual Correſpondence is kſwhe 
on Foot by Libration ; as plainly appears NValic 
the Count-rpoſng Tumours, at each End Fri 
the Bellance; the one near the Magellanſihe ( 
Streigbt, Which 15 vaſt for Height 3 and 0 

j | 2 | #190] 


as to Time and Place. 

cher upon the ſaid South-Guinean Coaſt, 
hich is as formidable for Speed and Force : 
While at St. Helen's, near its Axe, the Surface 
f the Water riſeth or falleth ſcarce a Foot: 
Fach furniſhing the other with new Recruits 
Stream, and fetching em off again alter- 


, ately, without Intermiſſion. 
a Thus the Tidal Tumour ells with the 
ſo iüng Moon, and ſinks again in the Erbjopick 


ract of Sea, with her Southing Preſſure up- 
n the Equator ; and the Lines of its alternate 
{proach thereto, and Receſs from it, lying 
Parallel to the Eaſtern Coaſt (which gave em 
heir firſt Direction) fall Perpendicularly upon 
hat Line, with the ſame Uniformity, that I 
have already deſcribed, in the Univerſal Map 
ft the Globe; while the Moon, purſuant to 


ourFer Diurnal Motion from Eaſ to Weſt, fuc- 
lanWcllively depreſſeth the Water's Superficies, 
re Within the Tropicks; to raiſe it again by Li- 
pPPiyMiration, beyond em, at the very [ame Inſtant; 


hat, what ſhe expe/s by her Preſſure, from 
the one Side; may be ferch'd back again from 
he «ther, by its own Weight, with an alternate 
\eCIPrOCALION. - 

do fitly, in every reſpe&t, doth the re- 
war Appearance of the Erhijopick Flood, fall 
in (for an Example) to eſtabliſh the Preli- 
minary Account already given of it, in the 
Deſcription of the Sphere in general; nor will 
the manifold Aromaly of the Atlantick Tides, 
when duly conſider'd, more prejudice the 
Validity of that General Rule, by way of Ex- 
tion; than the Conditional Prowiſo's, do 
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* e Obligation of a Bend; but, on the con- 
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trary, 
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or Weſtward, according to the Declivity 0 


all at once, as it were, with one /ingſe Mo 


The Tide's Courſe delineated 


trary, ſerve both to explain, and enforce ii Be 

Let us try the Experiment. moſp! 

face C 

5 — the 7 
conſi 
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i 

Why the Atlantick Flood is not devolv' d diurnal 6 

to the Weſtward, like the Ethiopick ; balificonſc 
makes full Sea from Ealt to Weſt, at the ſamſWre:! 


Inſtant. 


KT HEREAS the Lines of the 73de's Li 
bration, lie ſo uniformly extende 
North and South, on the Ethiopick Side of th 
Equinoctial Line, as I have declared, to gi 
its Floods, and Ebbs, a ſuitable Reciprocation 
on the contrary, the Atlantick Diviſion of 0 
Weſtern Ocean, being neither of a Redline 
Figure, to give 'em any ſpecial Direction 
nor of a regular Shape, to conform 'em ſuitabl 
each to other; all the ſaid Lines, are con 
fuſedly involv/d into one; and that alſo, be 
comes as variouſly defiefied either to the EA 


its Shores; Cape Virde, and its adjacent Iſland 
giving that Atlantick Flood, at its firſt Ap 
pearance, a Weſterly Turn towards the Cari 
bees, for at leaſt rwenty Degrees ; which thi 
Coalts of Florida, Virginia, & c. up to New 
found Land, as briskly return full thirty Degret 
again to the Eaſtward; and it is ſtill devolv( 
from both Sides, into the Middle Channel, when 
it rowls with moſt Freedom, and muſt flow 


tion. 


Beſide 


as to Time and Place. 


Beſides, the Bluntneſs of the Moon's At- 
noſpbere, univerſally affecting the whole Sur- 
fce of that Atlantick Tract of Sea, between 
the Tropicks (as it were a Lale), without any 
conſiderable difference of Preſſure; the pon- 
derous Self=coberence of the Water, ſo general- 
affected at once, cannot ſucceſſively reſent the 
Impreflion, with any ſenſible Diſtinction; and 
blficonſequently its Superficies muſt fall or riſe 
ſamrether, co-extenſively from Eaſt and Veſt ; 
rom the African, to the American Shore 3 
that is, from the ce End of its Tidal Axe, to 
Le other ; as it plainly appears to do, by Mat- 
ndeMtr of Fact. For, | 
th As at Cape Bajador, at the Eaſt End of it, 
n the African Side; the Water flows with a 
Moon, exactly at XII; ſo alſo at Carolina, 
nthe Jeſt, on the oppoſite American Coaſt, 
Mt wells with an E. S. E. Moon, at VII; 
king diſtant from each other ſeventy Degrees in 
ongitude; which correſponds to four Hours 
nd an half of Time, upon the Horoſcope ; 
hich being added to VII:, makes the Num- 
er XII compleat, for the Water to flow, at 
4 wo ſo far diſtant Places, juſt at the ſame 
Kment, 


i 


Ap A ein, Since the ſaid Librative Motion 
CariÞitly requires, that the counterpoſing Arms of 
h the hallance, be diſpos'd jointly the one to aſcend, 
NewW$d the other to deſcend at the ſame Inſtant; 
egreeed conſequently each of em, according to 


and every Part, at whatever Diſtance from 
e Axe, muſt attain at wnce to its utmoſt 
, or Depth reſpectively: So muſt the 

lan ick Tide acquire its Summits of Flood, 


elide | La- 


Ebb, at the [ame Time, at all Diſtances of 


99 


100 The Tide's Courſe delineated, 
Latitude from its Northern Tropick, to Forty. fut 
Degrees of Latitude; and as far towards the Eaf 
and Weſt, as its Libration extends: As it actual. 
ly happens, at Ga)- Head in New- England 
where the Moon, at S. E. by E. make High. 
water at VIII; being diſtant from Cars 
Iina fifteen Degrees N. Latitude, and about elevn 
Degrees in Longitude, which correſponds to 24 
an Hour; which, being added to the VII: x 
Carolina, adjuſts the Account of the Tide x 


un 
Gay-Head, at VIII, to an Infant ; withou le 
any Conſideration had to the Diſtance in LiMWi:!! 
titude at all. | pf tl 
Moreover, foraſmuch as the Moon's Prehn t! 
ſure, affects the bole Space of the Atlanticſ:i: 
between the Equator and the Tropick, co-eniiſfn © 
tenfively from South to North, as well as froſppen 
Eaſt to Weſi ; and with that Conformity, M: to 
to raiſe the Tide by Contrapoſition, at all ii.; 
three Places above-mentioned , at the ſame Hu 
ſtant, tho' at /o great a Diſtance from each Make. 
ther, both for Longitude, and Latitudq!.: 


Hence the Tide ſo rais'd, to anſwer the PM ore 
ſure's Extcnſi n, muſt affect, with the ſame Nom 
gularity in every reſpect, not only the /ofM:tr2 
diſtant Places, and the Lines of Diſtance Mood 
tween em; but alſo the Area deſign'd the g. 
by, and contain'd therein: That is, 
whole Body of the ſaid Water, between i do 
Trepick, and the Parallel of forty be; from Mr 
African Shore to the American Coaſt, fo as Hνινε 
{well it all ar once, according to its whEFi; 
Extent. | 


"res 

And, if it be objefed; That 4 Soutofflidd! 
Moon makes a regular Tide, upon the Cage ; 
of the Atlantic, at XII; as being direq if 


1 


as to Time and Place. 

ve conterpoſed to her Noon, ſtead Preſſure, be- 
of MW tween the Tropicks, at VI; an Hour later, 
I. than at the fhree Places above-mentioned ; as 
d :Mappears by the Tide at C. Bæjador, which allo 
h. makes with a Sourhing Moon, fifteen Degrees 
more to the Eaſt ward, an Hour ſooner than it; 
and conſequently fo much ſooner than its 
other two contemporary Floods at Carolina, 
Aland Gay-Head: It is replyd, that the Tidal 
umour is rais'd over: baſtily, at all thoſe three 
ces at once, by a prepoſterous Check: 
irſt, at C. Bajader, by the inclining Shores 

ff the Canary Iſlande, comprefiing its Stream 
relon the one Side, and of the Continent, on the 
ricky: The like is done by the Carolina Coaff, 
n Oppoſition to the Babamean Bank; which, 
dening wide to receive the Stream, contracts 
to a Point in the Mouth of the Guiph of Ho- 
i; ; whoſe Current drives the Flood with fo 
uch Precipitation againſt the Shore, that ic 
nakes at VII; a ful. Hour ſooner, than in 
4% R. tho upon the /ame Coaſt, and not 
bore 3wo Degrees diſtant from it. Laſtly, the 
tomontory of Gay-Head (as C. Palmas at the 
trance of the R. Gejaven) haſteneth the 
lod as much fooner, than it makes in the 


theben Sea, whence it ſæts; or, than in the 
„ N along New-England, which receives it. 
en i do exact is the Conformity of the ſaid Pri- 


ay Tides, with each other, between the 
01k and the Parallel aforeſaid; and (ab- 
ating from the impediments of Coaffs and 
pores ) with the Central XII, which, in the 
icdle of the 4:lanick, has free Liberty to 
fell and ſink at regular Hours, without any 
Herder ; and fo well prepar'd is the Plan of 

| 2 that 
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102 The Tide's Courſe delineated, 
that Tract of Sea, for a ſecondary Sort to be 


raisd upon it. Let us fee with what Accor; 
it is effected. 


w— 
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| SECT Iv, "0p 
Concerning the Circular Transfuſion of the Sen 

condary Tide; and, how it correſponds wit Fore! 
the Libration of the Primary one. 750 
Ocwithſtanding the Co- extenſion of ti 
Moon's Preſſure, to all that Tract Mice 
the Atlantick already deſcribed; fo as to e M 
juſt the Primary Tide to itſelf, thro' out the alc at ; 
Extent of Sea, to the ſame Inſtant, from ii be 
very Nature of its Libration; yet, as to thilifſr 57) 
Part of the ſame Tidal Wave, which keeMent C 
cloſeſt to the Sea's Central Meridian, where ¶ And 
rowls in deepeſt Water, and flows in the e ſai 
recteſt Channel, from the Tropick, its ſuppolher 
Axe, towards the Pole; it muſt needs fd 
big ber than the reſt of the Ocean: And ess, 
farther this Flood paſſeth beyond its Axe, . E/ 
more it muſt be advanced, even to the Sulfther, 


mit of its Lift, at the Parallel of forcy-five Mites |] 
grees Latitude ; at an equal Diſtance from t 
Equator, whence it was forced: And ne 
upon its Return thither, it ks again, be! 
depreſs d by irs own IWeight ; and raiſeth 
round its Apex, by Rœult, (as a Stone let 
into a Lake ) a Secondary Tumour 3 Which 
fuſeth itſelf Circularly by Undulation. 

Now, to deſcribe the Circular Diffuſion 
this Secondary Tide, in reference to the 7 
and Place of the Primary Sort; the one Fol 
ene Compaſs is to be ſet upon the Point, vg) 


* 


24s to Time and Place; 

eis mark'd in the Map with XII; where the 
Central Meridian of the ſaid Sea, interſects 
the Parallel of forty-five Degrees Latitude, 
whence its Transfuſion is made: And the other 
to be extended Eaftward, to the Promonto- 
nies of Europe; as for Inſtance, to C. Finiſter 
Sin; and turn'd thence Weſtward, to the 
Firelands of America, to Manomy Point in Ne- 
england: Whence it will plainly appear; 
hat their oppoſite Shores lie at about /t. De- 
res of Longitude from each other, as to 
cz; and allowing the Diurnal Courſe of 
he Moon Feen Degrees, for an Hour, they 
Wis at four Hours Diſtance, of Time; which is 
be accounted the Diameter of its Circuit; 
r Sphere of its Activity, within the interja- 
ent Ocean. 5 3 | 

ere And, foraſmuch as the Moon carinot reach 
he Ie ſaid Central Meridian, to make High-water 
pol ter Central Noon- ſtead XII, 'till the has 
s 4d the European Promontories thirty De- 
d es, or to Hours, after her Southing at 
re, Eger: And paſſing forward fifteen Degrees 


yit 


tes High- water at the third Hour after her 
bins at the Places aforeſaid ; that is to 
„ ar III in the Af ernoon; according to 
dervation: Hence it is manifeſt, that while 
Wo inces forward Weſterly, fifteen Degrees, 
one Hour, upon the Horoſcope 3 the Tide 
eb itſelf back again to the Eaſt ward, thir- 
Degrees upon the Globe, as far as C. Finiſter. 
nN, in regard Monomy Point lies to the 
e Ti »:ird of the (aid Central Line, as C. Finiſter 
Foo to the Eaſt ward thereof; and both at 
„ wi Degrees, in Lorgitude, diſtance from it; 

22 is 


ther, to the Weſtward of the ſaid Meridian, 
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Former Place, at X in the Morning; and at the 4 


n 


The Tide's Courſe delineated, 
ſo that the Moon, at once, appears at the 


later, at II Afternoon; and when ſhe Culmi. 


nates upon the Central XII, as lying Equid. N 
ſtant from 'em both, and being the Point tron. 
whence the Tide diffuſeth itſelf, towards bal 
Places with equal Speed; and conſequently, 
alfeas 'em at the ſame Time; the one, as xt 
XII at Noon ; and the other as at II in th 
Evening, with regard to her preſent Poſition o, 
Yet, in Conſideration that High- water reach] 
neither Place, till ſhe has paſs'd the ſaid Lin 
fifteen Degrees to the Weſtward ; that How 
Space, which was added to the II at C. Finife , 
to make Tide at III; muſt be ſubſtracted froſ vir 
the XII at Aanomy Point, to leave XI only pu 
according to Obſervation. 25 
Now, to turn the Compaſs around upon . uh 
Central XII, according to the [ame Exten v. 
as ſoon as this ſpreading Secondary Tumoili C. 
toucheth C. Finiſter at III; it doth the lil Sid. 
to the Eæſferly Promontories of Europe; fro mne 
the utmoſt North of Ireland, to the fart ( 
South of the Canaries: So on the oppoſ 5, 
Coaſt of America, the faid XI, is der, c 
irom Manomy Point in New- England, to! at N 
mouth River, Boſton Harbour, the R. Peneqiſ % o 
c. towards the Norward, as far as the lte 
paſs of our Obſervation, and the Sphere of 64; 
Activity, extends; while the Primary FW mn 
ſupplies the Reminder of its Circle, beyꝙ den 


that Extent; from C. Bojador in Africh il ( 
C. Florida; and thence along the Ame tisf. 
Shores, up to Gay-Head in New-Englani 
the ſame inſtant : So exact was the Ac . 
of the Primary Tides, amongſt theme" 


. 


as to Time and Place. 


but how it comes to paſs, that this Secondary 
Sort, which conſiſts of one ſingle Hour's Diffu- 
the ſon, ſhou'd affect the Places aforeſaid, three 
mi. Hours later than they; will more fully appear, 
aid. in the following Section. 


rom 

bot —— — 

ntly, 

as 4 S ECT. 

th = 5 

ion Of the mutual Occurrence of the Primary, and 
cba Secondary Tides, at the Places aforeſaid. 

Lin A 

Hour HE three Hours Precedence of the for- 
niſi mer Sort of Tides, being already e- 


iro vinc'd, by many Inſtances produc'd for that 
only purpoſe ; and concerning their mutual Occur- 
zences, I here only inſiſt upon thoſe four Places, 
which are remarkable, for the joint Continu- 
ice of both their Circuits in one, wiz. at 
C. Bajador, and the Canaries, on the African 
dice; and Gay Head, and Manomy Point, on 
the American Coalt. | 
Concerning their former Conjunction, the 
Guinean Pilet, tells us in general Terms; that 
a5, Moon makes High- water at the ſaid Cape, 
at XII; anda S. V. Moon, at the more Weſter= 
bot thoſe 1ands, at III; that is, three Hours 
Cg nrer; leaving us to calculate the ſeveral In- 
ſtants of Time, and Points of Place of their 
Fl immediate Occurrences ; from her correſpon= 
beY0Y Gently diverſe Aſpects, all the while. 
rin Contrariwiſe, our Weſt-Indian Pilot, to ſa- 
mY tife our Curioſity, even to the niceſt Parti- 
Land lars of their ſaid Occurrences, from Gay 
ccc Had to Manomy Point, in both reſpects: At- 
nic | Q 2 | ter 


1 o The Tide's Courſe delineated, 


ter an accurate Deſcription of the Coaſt of 
Neꝛv-Eugland, he gives us a general Tide. Table 
for the whole Extent ; to which he ſubjoins a 
Map, which ſpecially exhibits the Siryation of 
the GI, on the Sourh-Side of thoſe Territo- 
Lies, where the Tide arrives firſt at Gay Head, 
From whence the Tide-Table deſigns its Tra. 
verſe Paſſage, for bree Hours Space; that is, 
from Gay Head at VIII, till it meets with 


the Secondary Tide, at Sammy" Point, at XI,; be 
to make his three Hours Computation of their tem 
Occurrences here, to correipond exactly with MW 
that at C. Bajador ; and withal to expreſs, af. 9 
tet a more ſpecial Manner, the Points, and NCou 
Inſtants of the Performance. Take here (ac- Lars 
Cording tO the Filo 8 Appointment, ) el 
in a0 
ry e General Tide-Table EY New-England, 8 
[ 4 

all 

Point cf Block * * 
N. . Point of Block- : In 
|: 795 , and Gay-Head, 3 s 8 1 by Ep. VIE. Ar 

= | Harbour of New-Lon- 3 
2 don. TS 
#7 | Eaſi-End of Fifſher's-. 8 ) S. Eaſt. IX. the 
8 (Me, and Tarpolin- \ = ( | Ebb, 
5 3 0 ; - - et t. 
ö e Horſe-Race, and 2 = v cv 
Cee Pg. > VS. S. Caf. N. Ne 
- | 33 Point. | rent f 
Pinout} /I, and Ec ff | -7 7 | nat 1 

| Harbour. oy S. by Eaf. : XII. at the 

C Penequia River. | | Af 

| * bu ' ont, 

To forthe the Courſe of the Tide, thro ade 
that Coeiting Gulph; according to the 17 N, 
Ves Accounc, and the Maps Direction; Fr 
Firſt, The Flood Jet, from the S. Sea into III 


that Gulph, thro! the Streight between Lorg: 
| jp 


as to Time and Place. 

| I and Martha's Vineyard ; and is divided in 
„its Pailage, into a Weftern and Eaſtern Cur— 
rent; the former, being deflected by Mentocl- 
E 5 vt, towards the N. V. Cape of Blocł-Iſe; 

while the Backſide thereof, deflects the other 
, {Winch of the Stream Eaſtward, towards Gay- 
ae; where, upon an equal Repulſe, the 

Flood is made to well at both Places at once, 

ne wit, at VIII; an Hour ſooner than elt 
where, vpon that Coaſt; but exactly when 
it makes at C. Rajador ; tho above a rhouſand 
on ft Ses diſtant from it. 

1. N.xt, The Weſtern Current, deflects its 
* Courſe to the S. End of Fiſher 5-//le, while the 
F:ftern paſſeth to Tarpo lin Cove; and both 


hh ſwell at IX, (which is near the regular Hour) 
in accord with the Central Flood of the At- 
4 Lntick, at XII; which, being alſo of the 


"Mili Sort, and rais'd by the ſame Libration, 
ſwells near the ſame Time ; all Impediments 
being remov'd. 


Race which runs between it and Gull Ve, where 
the Water ripples for haſt, both at Flood and 
Ebb, tho' the Channel be twenty Fathom deep; 


8s New-York ) floods not, till the Ezftern Cur- 


tat is, at X;; an Hour an a half later, than 
the S. End of the aforeſaid Ile. 

After all, this Stream reacheth Manomy 
Point, at XI, where it meets with the Se- 
ndary Tide ; which arrives there from the 
we XII, at the ſame T»/tant ; and three 
Hours later than it made at Gayle iv. AC 
III;; and at the ſame three Hours Diſtance, 


34 that 


ro 
Ta- 


t 
on- 
] We 


And, to paſs from Fiſher's-Iſe, to the Horſe- 


Fet the Tide (having the Gulph to fill as far 


pt have crept over the Sands, to C. Poge ; © 
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ſubſtracts the lame Space of Time, by her 


The Tides Courſe delineated 


that the 3 Flood occurr'd to the Pri- I © 
mary XII, at C. Bajador, viz. at III After- Wot! 
Noon. ilt: 


Hence plainly appears, 1f, That the Pu. arc 
mar) Tide, which devolves from the Central old 
XII, requires only oe Hours Precedence, to Wire 
{pread the Seco: 45 one over the ick, to Wt tt 
the utmoſt Extent of ! its EATON : 24% That Mit : 
it acqu: ires but cre ſin g's 4 ur s Acceleration ex- 
ons , by its Ap pu le ta C. Bajador, and Fr 

a- Head; where it obtains 2 ſecond Hour's Pre: S th 


4 


— 
— 


Ce ce ore the faid Secondary one: Nen 


y, That the ird Haus is advancd only re-. Meg 
fed vely, to the different Poſition of the is: 


Moon; which, by her Diurnal Tendence tober 


the V efward, fifteen Degrees beyond the Cen- C: 
tral Irleridian, ſeems to «dd to the Eaſter, che 
bound Tide, an Heur's Retardation ; to make! an 
at III, in dea d of II 3 25 it doth n. 
C. Bajador, in reſpect of the Canaries : And 
contrariwiſe, from the Heard ſetting Flood 


Tendence to the fame Point; fo as to make i 
flow at XI, at MHanomy- et inſtead of XII; 
that, as tue Southing Primary Flood, at C. By 
favor, preceded _— FE 7 III at the Cans- 


rics, at three Hour's Diſtance; fo may the P. 
mary Vit, at Ga: 2 8 ad, correſpond to te: 
Secona '#; KIL, 28 at 2n0y- Point, co an InſtantM*/":r7 
I | 5 m thy: 
: . X 
So exact is the Accord of the Primary Tide, 2nc 
ol this Sea, as to reach their Summits ev 
. . Hy» 
vhere at Once, by Fibra ation ; and their Second : it 


; 5 ones, which {well by Uadulation, flow ane 


Oc 
6G 


as to Time and Place: 


i. ca Time, around their Circuits : And 
r. Joch Sorts, obſerve as perciſely a three Hour's 
iſtance from each other, between their 
rthern Tropick, and the Artick Circle; as I 
*. Wire demonſtrated : And, to evince, that they 
7e Ded as flrict a Correſpondence, both as to 
to Ne, and Place, with thoſe on the other Side 
to f their common Axe, between the ſaid Tro- 
jc , and the Equator 3 


nd E-, concerning the Primary Sort: Where- 


re- the Water flows upon the Central Me- 
ne: Wc of this Tract of dea, about twenty-three 
re· Negrees Latitude, on this Side of the Tropick ; 


is anfwer'd by VI, upon the ſame Meridian, 
>-t0 
Pen- 
erh 
jake 
h a 
And 
00d, 

her 
ke it 
XII; 
. Ba- 
ana- 
> Pri 
» the 
tant 


: Cajana, where the Tide makes at VI: And 


| an Hour later; which correſponds, by 
wnter-Libration, to XII at C. Bajador, to VII? 
Carolina, and VIII at Gay-Head, &c. as a- 
reſaid, at the ſame Time; tho diverſly deno- 
nated by the Moon's different Aſpect to 
ole :hree Places, at one and the fame indivi- 
ui Inſtant. | 5 

Next, as to the Secondary Tides, which are 
lected from the Primary XII, on the Cen- 
r of the Atlantick, towards the Eaſtern and 
en Shores; the ITS, deſcribed on the 
ern Promontories of Europe, and Africk, 
u this North fide of the Tropick ; are anſwer' d 
I, on the other in the South; at C. Blan- 


Tide, and Sierra Leone: As the XI, along the 
even Coaſts of Neu- England, are, by the 


condi! inſtead of VA, at Surinam (if it had lain 
W an equal Diſtance from the ſaid Meridian ) : 
39 | . +40 


here it Interſects the Equator ; not Tar from 


tthe Mouth of the R. Amazones, a Quarter 
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The Tide's Courſe delineated 
To anſwer the ſaid XI, at fx Hours Endg ul 
As at the former Place, near an Hour beſo 
the Moon's Southing; ſo at the later, as long 
before her Setting; to make their Returns 
hourly, from each Side of the Tropick, alt 
nately ; whether they be of the Primary Sol 
made by Libration ; or of the Secondary, whit 


are deflected from em by Undulation, at thi 
Heur's Diſtance ; and happen ſo much later. f 


Such is the general Accord of theſe Tides, 
all Places, and ſo mutual is their Correſp ot 
dence of either /ort, amongſt themſelves, f 


each Side of their common Axe: And their Mil 


tions are ſtill ſo proper, and fitly adapted 
the Places allign'd ; and their Performance 
diſtinct, and purſuant to each other, ul 
they muſt neceſ.arily depend upon ſome Ui 
verſal Cauſe : And ill keeping as exact To 
with the Courſe of the Moon, 1n all Caſes ; Wl 
moſt reſenting her Preſence, by ſtoopll 
loweſt to it; and the Water mounting big 
in her Abſence, by Rebound alternately 3M 
Preſſure muſt fr/ cauſe them, and their ol 
weight Advance, and propagate em afterwall 
by Libratin, and Undulation (as aforeſali 
in the wide Ocean: But, leſt the great Di 
ſity of their Performance, in this moſt in 
lar and unaccountable Sea, ſnou'd ſeem paris 
larly to eb/cure this great Truth, and ml 


_ Doubts to the contrary ; J ſhall endeavoulf 


clear 'em all off, one by one, in the follal 
ng Section. [ 
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8 E „ 


ing Irregularities of the Atlantick Floods, 


ind, and clear d. 


S, Whereas it may be objected, that 
e Atlantick Ocean, being of no regular 
„ cannot admit of a Center in the 
| Senſe, more than any Conick Section, 
le excepted : Anſw. What I aſſign, is 
uch a Point, or Place, as ſeems to be 
egarded by the Tide's Difufion ; as ſpread- 
elf from thence with moſt Equality, to- 
the ſurrounding Shores. 
„That no one Place ſeems aſſignable, 
e the Tide can poſlibly ſo affect the 
ores, as to make at once, on the Meſtern 
ntories of Treland, France, Spain, and 
, whoſe utmoſt Points lie almoſt in a 
ine, for near fue hundred Leagues toge- 
Anſw. Yet, that Part of the Atlanticł, 
is affected, being partly Triangalar 
e Tropick, which is the Axe of the Tide 
ffects it, being its Baſis; a Tumour of 
e Figure, and ſuch as the American 
„on the one Side; and the European, 
frican on the other, will admit; and 
is form'd, as in a Mould, by their Re- 
n; is ſufficiently accomodated to com- 
e Work, at near the ſame Inſtant, on 
Shores aboveſaid. | 
To urge this Difficulty farther ; it 
not practicable for the ſaid Tumour, to 
the Bottom of che Bay of Biſcay, even to 
outh of the Garrone, 2s foon (within 


half 


112 
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half an Hour) as it affects the extreme Pa 


of the {aid Promontories, which ſhoot the; 
ſelves forward near three hundred Leagues |; 


ther into the Ocean: Anſw. And it were: 
ſolutely impoſſible, for it to be hurried w 


ſo great Celerity, from the Top to the Bott 


of that Bay ; did not the Sea, within the 
Promontories, run the bicbeft ; and Con 
quently the deepeſt, to make way for it, -of a 
other on the Coaſts. of Europe, or elſewhe 
(that one, near the C. of Good Hope, exceptet 
And, on the contrary, were not the 


Promontories ſronted afar off, and guardel] 


ſhallower Water, and ſhelvy Rottoms, from 


haſty Approschet s, and Inſults of thoſe Ti 


Tumours, they muſt neceffarily be flo 
ſooner, than they be at preſent. 

athly, Yet be the Conveyance of dee 
Water, as /peedy as it will, the Central Fil 
of the Atlantich, cannot be diffuſed to 
Sreight of 7 Gibraltar, by Ant leipation; as { 
as the Moon Souths upon it which hap 
an Hour and a half before the Sea be full, 
ON the Great Meridian: An, 85 this i 
reply'd ; that the Moon brings Elon E with 
thither another Flood, by her edit b 


7 * 
3 
* 
2102 
1489 
2 


ſure upon the Mediterranean Seu: Which 


its Occourſæ with the Centre. A Half. T Tide of 
„ jointly ſwellech the Streiget s 
higher, than can be poſſibly done, after 
Alediterrauean Tide's return tow ards the 
3 WHENCE it can Go 
5; ht; 73 When it 1 15 urgd; 
on the Coaſt of Afric . between the 
Streight wig: the Tropick, the Water alſo f 


t Xt, it has no Communication! 


hk » S24t 


Thar at C. Ba! 
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TI, - Whos 
n C 


42 ) 
ns 
YE! 


Uefit 


as to Time and Place. 
_ te Midland Flood, to haſten it; nor can it 
oceed ſo ſpeedily from the Central Tide of 


es | 
re Ne lantick, at lo great a Diſtance from it; 
] 5 *. Nor is it requiſite to flow from either of 


Mm; OT partake with 'em; more, than to be 
Wo lupply d, immediately with Water, from 
ithin the Tropicks ; and by the ſame Tigal 
ndulation, Which repleniſheth the reſt of the 
vhelantick, and at the ſame Time; having its 
roper Channel, between the Canary Ilands and 
e e Aican Shore, to convey its proportionate 
rc of the Stream all along, from the Equa- 
„thither; as ſoon, as to any other Part of 
1 es 3 and by Inclination of the Shores on 
at Sides, to raiſe the Tide there an Hour 
mer, than at the Center of the Arlentick itſelf. 
dee 77 iy, If it be fill inſiſted ON 5 that, to the 
Htrary, about Cape Cæntin, near the Middle 
| the ſaid 0 between the ſaid „ 
as id Cape Bajador, ( upon both which & II is 
rd) it flows not *cill I;: Ansa. Ie | is not 
obe wonder'd at, that the Flood ſhou'd come 
much later, to the Middle of that Coaſting 
urrent, than to both the Ends thereof, upon 
ole Floods it jointly depends; as being the 
oper Cauſe, whereby it is produce 1 "and 
nlequently it mull Iwell later, and not withe 
. iclelk again, "till after their Departure. 
759 If the Tide ſeems to be either too 
fu to make at Cape Bajador at XII; or too 
:w, not to reach J. E till LI, after- 
cards: Anſw. At the former Place, it is fur- 
bind with Water im mediately from the Equa- 
r; and 1s withall, accelerated by znclining 
18 Whereas, at the later, it expects the 
IDegau uxion of a Secondary Flood, three Hours 
| longer 
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RR 


longer, from the Center of the Atlantick, to 
ie lies epos, no 
8th, If it be objected ; that, at C. Blanc 
it makes ſ Hours later, than at the ſaid I 
to wit, at VI; tho both lie in the ſame Degrit 
of Longitude ; and in Latitude not above 10 
Degrees diſtant from each other: Anſw : It is 
| becauſe they lie on different Sides of their Axe; 
and fo are tounterpoſed to each other, at ſi 
Hour: Diſtance, tho' they lie fo near together. 
9:hly, Let it does not appear, why Siem 
Leone has two diſtin Tides, the one at VII, 
and the other at IX3: Anſw. It is, becauſe 
they are derived regularly, from two as af 
ferently ſituated Oceans: The former from the 
Ethiopick, and the later from the Atlantict; 
and they correſpond each to their reſpeQire 
Tides ; the VII, being conſequent to that of 
R. Serbera, which ſwells an Hour before it} 
and the IX to the IIIF, on the Weſtern Promm 
tories of Europe, &c. 
1Tothly, At R. Ovjaven, tis Tide two Hen 
ſooner, than at any other Sea- port, on all the 
ſame Coaſt : Anſu. Tis, in regard Cape Pak 
mas over- ſhooting the reſt, drives the Current 
of the Sea into the Mouth of the River, with 
ſo much Precipitation, as to haſten and rail 
the Tide, at their joint Appulſe to the Shore, 
to a greater Height, than to be kept up any 
longer to the ſame Pitch. 
11/5, The Water floods twice, at I. Cajc 
na, at two Hours Diſtance: Anſw. That is to 
ſay, once, being over-haſtily [well'd, like that 
at Gojaven, by the joint Appulſe of the Flood, 
and Current, to the Shore ſo much too ſoon; 
and the ſecond Time, not befor: the regular 
Hour, | Lift 
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Lafily, The Flood at R. Gabon at VI, anti- 
cipares thoſe on our Weſtern Promontories, which 
ſwell not *cill the third Hour, after the Moon's 
outhing upon 'em ; and ſhou'd happen at 
IX, to correſpond with the IIT at the C. f 
od Hope, beyond the South Tropick, at ſix 
Hours Diſtance : An/2. The Parity holds not, 
on 2 double Account; this Flood at VI, be- 
ing Primary; the Stream which ſupplies it, 
leaves to the North and South Shore, which 
uts out into the Ocean to meet it: Not a Se- 
mdary one; to expect the Moon's paſſing for- 


ſe Wards two Hours, and the Flood's Return 
Wick to the Shore in the third Hour, before it 
he Nan poſſibly happen. 


After all, if it be queſt ion d, why R. Gejaven, 
ran, Rey, and Monamba's Hole, each ſwell 
of ice in one Hour's Space, above the reſt of 
it \Whoſe Rivers on the ſame Coaſt. Anſw. Tis 
on\Wecauſe the Mouths of the ſaid Rivers, are re- 

narkably refleFed towards the flowing Water; 
m rhich, being obliquely driven by a ffrong Sea- 
the Wurren, (wells higheſt at its Appulſe to the 
al-Wopoſitely reflected Shore, two Thirds of an 
ent our, before its Flux ceaſeth: And ſinking a 
1th rhile, after the Briskneſs of the Flux is over, 
aiſe Nenounts again with the flowing Water, to 
Tre, Ws utmoſt Pitch; the Top of the Tumour be- 
an) W's, as it were, divided into two Half-tides, 
efore it paſs into an Ebb. 


14%. But, to caſt an Eye of Reflection upon the 
sto Veſtern Shores ; the Appearance of Irregulari- 
hat ſeems, at the firſt Sight, to exceed all our 
00, FÞ1s'd Obſervation ; viz. That an E. S. E. 
on; ¶loon ſhou'd make at Florida, at VII:; along 
ular We Virginean Coaſt, a S. E. at IX; and a S. E. 


E. at VIII; at Neu-England: But, upon a 
1 ſecond 


7 
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ſeeming regularities of the A:lantick Part, in 


verſity, muſt exceed all that are incident toi 


Diſplay, they are all reconcild amonglt re 
' ſelves, with that Perſpicuity, as to exclude 
reaſonable Doubt to the contrary ; andt 
they are all conformable to the ſame Ordel 


* pd F 
! 


* 
by 
: 


ſecond Inſpection, ſubtract one Hour: Aceel 
ration from C. Florida (Virginia being regular 
and another from the Account of New-England 


and at the Firſt Place, it makes at VIIL:; 1 


the Second, at IX; and at the Third, at IX 


Which agrees exactly with the Moon's diffen 07 


Poſitions to the Declivity of thoſe Shores: $ 
as to adjuſt the Tides, at all thofe Three Platy 
to the ſame Time. | 


CONCLUSION. 


Having examiz'd the various Appearances( 
the Tide, in our Veſtern Ocean; and clear dt 


ſpecial Manner; which, for Multitude and} 


other Diviſions of that Wilderneſs of Wai. 
which encompaſſeth the Univerſe ; as much 
the Anomaly of its Figure, and the Unaccom 
bleneſs of its Situation ſurpaſſeth theirs: A 
this, with regard to the ſole Efficiency of ti 
Sun, and Moon, by Means of their comm 
Inftrument, Preſſure 5 proceeding conſtami 
from the Cauſe to the Effed : 


Now, upon my Departure from the wi 
Ocean, to our narrow Britiſh Seas, I am, el 
verſo, to argue from the Effect to the Cai 
that is, from the inextricable Maze of Cl 
nels, and Currents, and the confuſed Scene of 
dal Occurrences, which it exhibits, not to 
parallel'd: That, upon a clear and mani 


Nature, and Laws of Motion. | 
| CH: 
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Of the Tide's Reception into our Iriſh and 
Britiſh Seas. 


NOI give the Motion of the Tide à 
ſucceflive Deſignation, in bot 
@ T ©» the propos'd reſpects ; Firſt, as to 
A2 the Place whence it is to be drawn, 
ws it is the Center of the Arlantick 
Ocean; where it is rais'd by Libration, and | 
wells alike by Reſult, from the New and Full- 
Moon's Preſſure; but is not full Sea there, | 
till they have attaind to their Meridional 4 Wn 
Height between the Tropicks ; and fo cannot 
each Ireland by Undulation, till after their 755 
douthing: Hence the Primary Full-Moon, 
r Secondary New-Moon Tide, which makes {4 
Midnight, and uſually. viſits the 7 of 
land, at IIl, and the Veſ of England, at IV [i 
nthe Morning; and is call'd the Day-Tide ; i $ 
als moſt opportunely to be made Uſe of, as 11 


W:maining under our conſtant Inſpection, 
om Morning *till Night. 4 
This Secondary New, or Primary Full- 178 
oon Tide, no ſooner viſits the Weſt of Ire- 1.48 

nd, but divides ' itlelf by Huctuatin, or a 
aved Flux of Stream, into N. and S. Floods ; 
nd each Stream fub-divides into Two more: 
he two innermoſt, including the Principali- {ih 
W of Veland only, re- unite themſelves at the | | 

f Man; while the other Two W 1 
oun 
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hound! Ones do the like at Hull, after they have D. 
encompaſs d Great- Britain alſo: Hence, its Mo. W V 
tion appears to be every where progreſſive, as W D. 
to its Main Courſe; and moſt Regular, where Se, 
it is remoteſt from Coaſts and Shores, either MW Ds 
to defle& its Current, or retard its Speed; MW pat 
Yet, as to the Manner of its Progrels, it be,. 14; 
comes almoſt every where very different, in MW 7:: 
ſome other reſpect: So that every Bran Ml ic 
thereof is to be traced along its reſpeRive IM Sea 
Stream, apart; and firſt down the Middle off I 
the Channel, where it is leaſt Obnoxious to whi 


ſuch Impediments. of 7 
| folle 
PT; Es | n Coa 
5 91 5 to 01 
n e, com 


The Tide's Diviſion, by ſundry Channels; its Pr 

greſſive Motion, thro as different Roads; wil 

Regard tothe TIME and PLACE of Hl 
Water. 


O begin with the Engliſh Channel, whid 

| lies neareft to our Inſpection, and be 
deſerves it, both for the Multiplicity and Va 
riety of its Appearances; and trace its Courl 
from the Promontories of Ireland: (where 
makes, on the Weſtern Coaſts, at III; and d 
the Southern, at IV in the Morning), andid 
low it thence (as the Arrows in the Map d 
rect), towards the moſt S. Weſtern Point Fnved 
England: It ſwells, over againſt Flu the 
near the Lizzard, about V; and paſſeth i the « 
Plymouth, the next Port to it, at VI; andForth ; 
down the Middle of our Channel, by Sea, 


in our Britiſh Seas. 


Dartmouth, at VII; Portland, and Weymouth, at 
VIII; by che Tſe of Wight, at IX; till it reach 
WW Dover, at X and :: And having paſs'd the 
Streigbi, and left Calais after XI, it comes to 
MW Dunkirk, on the Netherland-fide, about XII; 
; paſſeth by Goree, at I and :; and before the 
WW Macs, at II:; and reacheth the Clifts of the 
Texel, at III and ;; ; ſtill following the Dire- 
ction of the ſame Shore, all along the North 
Sea, or German Ocean. | 
But deflecting thence towards the South Sea, 
which lieth before Amſterdam, thro' the Streights 
of Texel, at VI; and of the , at VII; and 
following their ſeveral Channels, along the 
Coaſt of Friezland, till VIII; they conjoyn in- 
to one, at IX; which paſſeth by Horn, at XII; 
comes to Amſterdam, at III ; and arrives after 
all at Harlem, where it finiſheth its Courſe, at 
IX: So regularly Progreſſive is the Tidal-Flood 
down the Middle of our Engliſh Channel, and 
along the Coaſts of Handers and Holland; and 
Io punctually are its Stations ſet down, on each 
Wide ; where Ports, as it were Land-marks, 
hic hoint out what Way its Tumour makes, even 
beo an Hourly Performance; on Our Side, from 
1e %% of Ireland, as far” as Dover; and on 
oui heirs, from Calais to Amſterdam. 
And, to retutn to the Weſtern Coaſts of 
eland, whence the Northward-bound Divi- 
Won of the aforeſaid New and Full- Moon 
Flood departed, at the ſame III Hours; it 
nved to the Weſt Side of the Orcades, at IX 
the Morning: But being to encompaſs al- 
the Shutland Iſlands, at two Degrees farther 
lorth 5 and withal to ſwell the whole Extent 
zefolÞi Sea, between the Coalts of Norway and 
De „ thoſe 
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affect the Road before the Fair Iſle (which 
lies betwixt 'em) *till about XI; ( 


thoſe Iſlands, beſos the Flood N be xl 
flected thence, and reach the ſame Height 
on the Eaſt Side of the Orcades, it arrivd 
Thither 'till III in the Afternoon: Nor di 


is their Mean Time, ) as is found by E ; 
ence. 1 
But to continue the ſaid Flux of the "0s 
from Fir Iſie Road, where it ſwells after Ml 
down the German Sea to the Dogger, baff 
meets with the South Flood, and incorporl 
with it; It is to be obſery” d, that it excl 
not Xl and! , along the Coaſt of Norway, al 
have paſs'd the Naze; and fo continue 
make at XII, or thereabouts, along Denn 
and the Fallend Iſlands, till it reach che 1 
at the Eaſt- end of the ſaid Bank: And a 
Tide makes not, on the Shore of Fair 1 
about IIl in the Afternoon; ; that is, four N 
later than it does in the Road: So pon 4 
Coaſts of Scotland and England, it contil 
to make ſo much later, than on the oppal 
Shores of Norway and Denmark; that j 
either at, or after III, on the Br 
both Nations; till it reach Hamboroug h- 
about IV, over againſt the Road aforelaid 
Now it is remarkable, that, alchol 

Flood paſſeth along Norway and Dermal 
a ſtraizghter Coaſt ; and withal — 
its firſt Direction, from within Fair Iſe ROM 
And, on the contrary, is 2 
flected from it, towards the Scotch and Bali 
Shores ; yet its Courſe to Deggerbank "is 
patcht, on both Sides, at the ſame Rag . 
wit, on the Former, between XI and 
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in our Britiſh Seas. 
and on the Later, between III and IV; that 
hs, within the Space of One Hour, on either 
Side alike : Hence it muſt be concluded, to 
do the ſame down the Middle Stream (where 
it meets with no Impediment); and to make 
upon the Middle of the ſaid Bank, at XII; 
and perhaps ſomewhat ſooner at the Eaſt End 
f ic, and later at the Vet End; or rather, 
In regard that the South Tide meets it brisKl 
owards the Veſt, and decays afterwards ; tis 
WF, all along from the one End to the other, 
the ſame Time. 
Having thus diſclos'd the place of the Con- 
reſs, of the N. and S. Floods, to be the ſaid 
lands; and the Time to be at XII, by the 
ength of their Courſes thither, in both re- 
pects: It is farther manifeſt, that they joynt- 
W rais'd the ſaid Bank as a Barrier, to break 


bat the Elbe, Rhine, Maes, & c. brought down 
heir Wreck from Germany, Switzerland, France, 
Fc, which compoſeth it; being not a Work 
the Creation, but a Heap of Mudd, waſht, 
the beating of their Waves, into a ſandy 
mk ; planed on all Sides, into a rectilinear 
long Figure, by the Streams which laid it 
ere, to cover the Coaſt whence it came; 
d that it became ſeparated from the Land, 
the Interpoſition of the So Flood, which 
uck in betwixt it and the Netherlands - and 
ally, was parted at each End, from the Engliſh 
d German Shores, by Channels made by the 
> Nurth Tide; which ſloap'd off its nether 
orners, to leave a free Communication be- 
nxt their Streams: As the greateſt Rivers, 
hen they caſt up Banks of Sand, co ſecure 


deir mutual Inſults upon each other; and 
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The Motion of the Tide, 
their Ports, commonly keep more Channels 
open than one, to diſembogue their Floods 
with more Freedom into the Ocean. WF" 
So conſtant and regular is the progreflive 1 
Flux of the Tide, down the Middle Stream of te 
its Channel, around our Coaſts: Let us fee Y/* 
what Rubs it meets withal near the Shores, to th 
hinder its Paſſage, or deflect its Courſe into fr. 
ſo great a Diverſity of Motion, as to be other- << 


wiſe unaccountable. te 
LY | Yee 
Bay . —. ĩ 115 
H 

Se rr. I; 
755 of 


Obſervations and Reflect ions upon the Diviſion, aud U 
Progreſſion of the Tide, deſcribed in the pre- ¶ ce 
cedent Section, with regard to the Shores. in 


O begin my Reflections on the Meg of I 

Ireland, where J firſt enter'd upon the D. 
ſaid Deſcription; it is obſervable, that the in- 
Tidal Flood found a free and open Paſſage be- 
fore the South Coaſt of that Kingdom, till it} I 
_ enter'd the Chops of our Engliſh Channel, be- C 
tween Uſhant and Silly); and held on its Courſe lik 
to the Eaftward, down its Middle Stream, atf| che 
almoſt the ſame Rate, of Time and Place me 
progreſſively, from the Lizzard to Dover; 
the Coaſt being favourable, and its Forelandi 
lying almoſt in a direct Line; and the Bay 


betwixt 'em being ſo little depreſs'd, as to 
give it no conſiderable Stop, or Deflectionſ 8 
for at leaſt a hundred Leagues together. | 
' Whereas, on the contrary, it is no leſs req ne 
markable, that athwart the South of England Pr. 


bt 


| of 


the 

the 
2 be- 
till it 
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bey ond the Channel, on the French Side; 
har Tract of Sea, which correſponds to 
ours, is divided into Two Bays, or Gulphs, of a 
large Extent; the One, reaching from Uſhant, 
to Cape Hag ve; ; and the Other from Cape Bar 
fleur, to clit; which break the Courſe of 
the Flood, on that Side, as it were into Starts, 
from one Head of Land to another : And 
certain ſeveral Rocks, and lands, which of- 
ten ſtop, and ſometimes force the Flood to 
recoil whence it came; after they have rais'd 
its Tumour to its full Height, two or three 
Hours ſooner than ordina 

The firſt Rub, that this Faſtward Progrefion 


F 7 


of the Tide meets with, is the Weſtern Shore of 


Uſpent ; upon which, its Flux from the O- 
cean, falling, as it were, from a higher Sea 
into lower Water, raiſeth, by Rebound, a 
greater Tumour, than to be ſupported by the 
Flood which brought it, any longer than the 
Dint of its firft Impulſe laſteth; and by this 
means, makes at III and } in the Morning, 
t Hours ſooner than in the Channudl it felf ; 
which has the Gulph below it to fill, before 1 it 
can arrive to its full Pitch, at VI: And the 
like happens at Garnſey, ſome Leagues 2 
the Current; where, to the Sea- ward, 

makes at V and; 73 yet, in palling down ine 
Channel, not *ill 1X and 2, full three Hours 


later: And it muſt do the like, at all other 


Places, which confront the Flood, to ſet it on; 


and are flank'd by Channels, to carry it off 


again, 

After the Tide has paſs d the Uſhant, the 
next Rub that falls in its Way is the Normand 
I Promontory.; which dams the Stream on that 

| R 4. Side, 
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The Motion of the Tide, 


Side, tranſyerſly,; from Cape, Hague to St. Mas. 
les, which lies in che Bottom of the Bay; 
where tis Flood at V and , and the Higheſt 
perhaps in Europe: ſo that it both precedes and 
exceeds That in the Channel at Uſbant, whence 
it Flows; tho at twenty Leagues diſtance from 
it; which ſeems (till both be well conſi- 
derd) to make the Effect to anticipate, and 
ſurpaſs the Cauſe that produc'd it: And the 
like muſt happen, proportionably, upon all 
that Coaſt, from the Cape to the Port aforeſaid ; 
and conſequently co-extend to the, Gulph, a- 
long the French Shore, from Uſhant thither. 
But the Flood having paſs'd thorow the 
Streight, between the ſaid Cape and the Start, 
down its common Road ; while it ſlips by 
Portland at VIII, the Je of Wight at IX, and 
reacheth Dower at X and 2, it ſpends all that 
Time in doubling the Cape Barfleur, before it 
arrives at the Road of Caen, where it makes 
at X and ;: And continues to do the like at 
the ſame Hour, all along the Coaſt of Ner- 
mandy and Picardy, from before Caen down to 
Calais: The Lines of the Tide's Diffuſion 
from its direct Courſe, to thoſe Tranſverſe in- 
clining Coaſts, growing ſtill proportionably 
ſhorter, and conſequently ſupplying 'em with 
Water fo much quicker ; till their Diſtance, 
both in Time and Place, be concenter'd in a, 
Point, at the Streight between Dover and Ca- 
lis ; ſo as to render the Making of the Tide, 
along thoſe Coaſls, with regard to its Ezſtern 


Courſe, inſtantaneous. 1 
And from the Streight at Dover, the Sea is 
full before the Downs and Harwich, as far as 

Yarmouth Road, at the ſame Hour that ic Floods 
C 5 ö TnL . 8 & 0 W 
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on the Coaſt of Normandy and Picardy, for a- 
dove ſixty, Leagues together; tho it be diverſiy 
occaſion'd: Becauſe, along thoſe Provinces of, 
France, the Shore ſo inclin d towards the Mid- 
I Stream (which ſwell'd ſucceflively ) that 
the farther they went, it was proportionably 
he quicker fupply'd : But here, upon the 
Coaſts of Eſſex, Suſſex, &c. the Flux of the 
Tides, being partly reſiſted by the Sands be- 
bore Yarmouth ; and partly repuls d by the Oc» 
wrſe of the Northern Flood, ſwells equally 
x both Ends, and thro' all the intermediate 
Trat of Sea, at once; as alſo upon the ſame 
irect Line, as long as the Water riſeth at 
Dover to ſupply it; that is, for five or ſix 
urs Space; to make High-water all along, 
om Caen in Normandy to Yarmouth in Norfolk, 
i the ſame Inſtant. „ 

And when the North and South Tides meet 
ter wards upon the ſaid Sands, at XII, and be- 
ome united into One; it is after ſuch Man- 
er, that altho' their joint Flood co- extends 
the whole Coaſt of Flanders and Holland, at 
he ſame Hour, on the Road, fo as to fill All 
all, at once; yet it creeps progreſſively up- 
n the Shores, for five Hours together; that is, 
om Calais about X in the Morning, to Texel 
ear III in the Afternoon; as I have already 
kicribed; each Flood, notwithſtanding their 
onjunction, perſiſting to produce its ſpecial 
ect: For, in regard the German Sea, opens 
Mouth wide enough towards the Northern 


Jean, to receive its Tidal Impreſſion in full 


eaſure; and is deep enough, to convey it 
itirely to the Dogger-bank ; and continues to 
is ſeme Breadib, to comprehend it all ar 

5 = 9 
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once; tis proportionite, in every rel ſpecke 
to effect it All at the ſame Time, e 
being dire#!y objected againſt it: f 
no leſs proper for the Soutb Flood, inaſmuch 
as it is ſharpen'd by the Streightneſs of its Pali 
7 ge, at Dover; and withal, directed to aq 
che Netherlands : To continue its Flux at 
competent Rate, along their Shores, in con 
8 with the Impulſe and Direction afores N 
id 1 
After all, this Coaſting Tide ſets, from i 
N. Weſt, upon the Clifts of the Texel, at = 
Afternoon; and at IV, at the 77 f 
makes not before them till VI and Vir i 
Night ; being deflected from its EA 
Courſe. into the South Sea: And withal, 
Ing almoſt ſpent by paſſing over the Sana 
makes ſo little Way down their crooked anl 
narrow Channels, on the Coaſt of Fri 
and before Horn ; that a ſecond Flood luce 
this at Texel before it can reach Amſterdiw 
and fix Hours Cer it advanceth to Harlem, 
finiſh its Courſe ; as tis delineated in 4 
following Map of Holland. q 
Such is the Speed and Regularity of ch 
Flood, in direct and open Channels, as I delle 
bed in the laſt Section; and, on the contrall 1 
it becomes ſo diſorder'd, and retarded by 
fieFing Shores of ſhallow Water, as I demonſtmll 
in this; the Tide flowing all the wih 
But by, upon its Ebb, it ſhou'd make High 
Water in ſome Places, where it was Low 90 
fore, ſlill remains to be diſcuſs d. 1 
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in our Britiſh Seas. 


9 U r. 2 
w the Flux of One Tide produceth Another 
by its Reflux; and that One Flood may be- 


come Many, by a diverſe Application to the 
ame Shore. | 


Us far I have traced the Courſe of the 
Tide, as proceeding from the Ocean 
preſſively, either by a direct, or deflected 
h; and diſplay'd its ſundry Appearances, on 
h accounts: But being found by Obſerva- 
n, that its Reflux ſometimes raiſeth Tu- 


e; and all this while, no greater quantity 


occafion it; eſpecially it happening near 
> time of Low- water, and after ſo odd a 
nner; that whereas in ſome places, the 
ling Flood only waſht the Shores, the re- 
ling Ebb ſpared them, and ſwell'd the 
mel; and in others, the Flood made High- 
ter to the Sea-ward-ſide of the Iſlands, and 
Ebbing- water to the Lee ward afterwards : 
t, tis Remarkable, that, in thoſe Caſes, 
> Inclining Shores render'd the Tide, at its 
turn, ſo much more compact and forcible, 
contracting its Stream cloſer together, as 
perform the ſaid Effects. | 
For an Inſtance of the former Sort, it is 
erv'd to be High- water at Dover about X 
2; and at Calais at XI in the Morning; 
in the Streight, or Channel between them, 
t to ſwell to the ſame Height, until III in 
afternoon, upon its Stream's return —_ 
. the 


urs, where the Flux had produced none be- 


Water was return'd by the ſame Channel 
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The Motion of the Tide, 
the Coaſt of Flanders : For, whereas the Cy 


rent, paſling thro' the Streight aforeſaid, h An 
tween X and XI, had free liberty, upon the Nlooc 
Confinement, to mount both Shores at one pecti 


veral Ways at once; wiz. towards the Dow 


by the Occurrence of the two adverſe Strean 
from the Engliſh and French Side, as not to 


ſituated in the Sea, upon Cape Hague, t 


fill that Side of the Iſland full at XII and I 


on the one Side; and withal near * | 
| gin. 


yet cou'd not riſe to its full Height in the Ch; 
nel, being carried off too ſpeedily, three 


Flanders, and France : But now at III, upon 
triple Confluence of all their Streams, in tl 
Mouth of the {aid Streigbt, it becomes ſwe 
up in the Middle, by em All at once; and 
its Tumour is ſo buoy'd up from each Sid 


it affect the Adjacent Shores. 
Of the later Sort is the Tide at Uſhan 
where it makes, by its Flux from the Mai 
into the Bay towards; the Weſt at IV and 
the Morning ; and yet 1s not fall Sea, « 
its Eaſt Side, by its Reflux out of the Channt 
till XII at Noon; the Stream, on its retu 
along the Inclining Shore of Little- Britain, bei 
more contracted, and haiten'd Thicher-war 
than towards the oppoſite Side of the Ilan 
where it flow'd before. | 
The like happens at Garn/ey, which Iy 


Foreland of all Normandy; which, fig! 
ning the South Channel to the Half ; mak 
the Ebb, at its return from the Eat, 


that was empty before; when it Flow'd 
VII, on the contrary Part: And the ſame Jud 
ment is to be made of all other 1/ands, whid 
lye Open to receive the Flux of the TidF" 


in our Britiſn Seas. 

ning Shore, to contract its Reflux more In- 
ſly, on the Other. n 

And upon all the aboveſaid Accounts, the 

Wood affects the e of Wight, on all Sides re- 

ectively, at different Hours: Firſt, on the 
% Side, as being directly oppos' d to the 
owing Stream, the growth of its Tumour is 

onſequently haſten'd by it, ſo ſoon as to 

Ul in the Morning: Next, on the South 

ide, which lyes towards the Channel, the 

ide is carried off again by it, at IX: Then, 
n the N. Weſt, where the Tide and the Race 
dic reet on the backſide of the Iſle, before Calſbot, 
De Water is full at XI: After that on the N. 
if, the Flood has at Portſmouth a Harbour 
0 fill, which detains it till paſt XII: And 
fnally, it expects the Reflux of the Stream 
ut of that Port, to meet the Ebbing Water 
om Winchelſea and Dover, at full Eaſt; to 
well on their Occourſe there, higher than 
Wi:fore, about J and :; having ſpent full fue 
Hurs fpace, in ſurrounding ſo ſmall a ſpot 
i Ground'; which is near half as much time, 
s ſufficech to do the like to all England and 
utland, conjoin'd. 

The like diverſity of Tides, is alſo found 
o affect Capes, Promontories, &c. upon their 
liferent Applications; as the Start, Flamborrow- 
lead, the Lizzard, &c. that are waſht by 
wort ing Streams, Which haſten their Tides 
an that Side, towards the Ocean; till they 
le let off again down the Channel, and are 
gefle cted afterwards to the Leeward ſucceſſive- 
Jud”, both to prolong their Continuance, and 
whidF*pear- their Tumours, by a diverſe Acceſs to 
Tidſſie ſame Place: As without Calau, to be 
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full Sea at Land :; towards Dover, at III; in thfpke: 
Creek, at IV and i; without the Road, at Raumes 
: ; and at the Peer, at XII: Nay, ſometim c: 
it is Progreſſive on one Side of a Cape, and ſeeniiſMema 
Retrograde on the other; as when it maß ypli 
at X before Dover, it advanceth two houſWcra 
forward towards .2uinborrow ; and ſeemingMhecr 
retires as many backward to South- HampruMic C. 
to make full Sea at XII, with the Southin eſſi 
Moon at both Places. | er | 
But in caſe thoſe Promontories &c. ſhoW its 
directly into the Main, as on the Weſt Colts 
of Ireland, where no ſuch Currents thwart en ibb 
the Tide affects em an hour ſooner, than i 
Bays within the Capes; and Theſe, an hour bY to 
fore the Ports ; whereas it fills the Rivers ſu 7:1 
ceſſively flower, the farther they ſtrike up in eri 
the Land; as it doth all along the South Cor N 
thereof; from C. Clear to Waterford : Hen ran 
it is High-water in the Road at Harwich, 4 
Hour before the Port be full; and two Hou 
ſooner before Tinmouth, than it makes at New 
caſtle ; and three Hours at Margate, ere it h 
full Sea at London Bridge: And, whereas 
flows on the Downs, at XII; at Graveſend, 
Iand :; and not at London till III; the Fin 
Stage being twenty Leagues, and the Laſt by 
ten; and conſequently the Courſe of its Flu 
grows doubly ſlower; Hence we may Co 
clude, that it does ſo ſucceſſively to the En 
of its Journey. | 2 | 
Finally, as to the Approach of the Tide t 
other Coaſts, which are Bold, and hold to th 
fame direction; tis both ſpeedy, and all alon 
Conſequent to it ſelf, to a Moment; but, 


the Shore prove either rough, or ſhallow.3 Ober 
broke 
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mes proportionably retarded ; yet grows 


W:markable declivity from the Channel, which 
plies it; which is viſible to the Eye, and 
ferable to the Map of the Place, without any 
ther Elucidation : So that having diſplay'd 
e Courſe of the Tide, as rais d by the Moon's 
reſſure, between the Tropicks 3 and diffuſed 
wer the Atlantick Ocean, by the counterpoiſe 
is own Weight, in the Two precedent 
M's and in This, having pickt up the chief 
bbs, objected againſt its Progreſs thro our 
tio Seas, and remov'd 'em out of its way, 


ur bi to deſignation of Place, and computation 
ſuſ Time: It occurs to ſhew, how it becomes 
pin erſify'd in Height, as well as Speed, both in 
Cad Narrow Seas which it affects; and in the 
os kan it ſelf, which produceth it. 
/g 4 


— a. 


Sc T. IV. 


d, brief Rehearſal of the moſt remarkable Occur- 
Fir vences of our Britiſh Tides, already diſcours d 
ſt bull ,. 


in our Narrow Seas, and the great diverſity 
its Channels, have ſo deflected its Streams 
ery way at once; that no known tract of 
Mater, of the ſame Extent, ever branch'd it 
ill into ſuch variety of Occurrences ; that 
t ſeems to abridge all thoſe, that are any 
Flere found in the Ocean, within ſo ſmall a 
compaſs: 


oken by Racls and Shelves, its Acceſs be- . 


x conſiderably. ſlower, unleſs upon ſome 


[Ince the manifold Diviſions of the Tide 


| 
{ 
| 
| 
| 
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compaſs : I ſhall only recount a few, out. 


fo great a Number; which are moſt Reamjl = 
able, and explanatory of thoſe, which I ha pl 
contingently taken notice of, but not fulli hut. 


the Inſpection of the Map thereof, whereh 


Explicated, elſewhere ; referring the reſt; 


is drawn a Scheme, which repreſents em 4 by 
at one view; and exhibits to the Eye the; 
Connection and conſequence more effectua * 
ly, than Words can expreſs. 4" 
— Firſt, One and the ſame Tide may aft, B. 
ſeveral Ports at once, tho they lye all ont rd 
ſame Side of the Channel, that ſucceflivelM; a 


ſupply's em; as along the Coaſts of Norms 


| dy | and Picardy, from Caen to Calau 3 Or th Port 


Ports be {ſituated on the Oppoſite Coaſts ; as 0 
the Downs, Harwich, and Yarmouth ; upon 2 
which, it Flows all along at the ſame Tim 
tho' the Stream which ſupply's 'em, paſſe 
by em ſucceſſively, one after another, bu 
not at the ſame diſtance. whe 

Secondly, the ſame Tide may, contemporal] 
fill far remcte Ports, by diſtin Channels, 1 
they either lye at the like diſtance from th 
Places, where their Streams were ſeparated 
as the Ie of Wight, does from Dublin; an 
Rye, from Lewverpool ; which are alike diſtan 
from the Lixzard, where their Floods wer 
ſeparated : Or, the ſame Flood may bY 
convey d by two cppoſire Channels, reflex dt 
the ſame Place, fo as to make ſometimes bh 
one ſingle Tide, when they meet there; 0 
elſe two diſtin& ones, when they are drivel 
by the Wind ſucceſſively thither ; as at th ing 
Iſle of Man; when the fame Flood paſſethpan. 
from the Ocean, by the North and South ore 
oO ” Ireland. 


and, diverſlythither ; while the ſame Tide 
paſſeth, in like manner, by the N. of Scot- 
und and S. of England, to Hal; and makes 
but one Flood there, at the remoteſt Diſtance 
ſtom the Ocean. N | 
Moreover, in regard the Courſe of the 
ream, while it flows in a direct Line, is per- 
frm'd with moſt Eaſe, and greateſt Celerity; and 
trery Deflection becomes a retarding Impedi- 
nent: Hence, it is High-water an Hour ſooner 
t Briſtol, than at Bridgwater, tho' it be much 
tber diſtant from the Ocean, becauſe it lies 
na directer Line from it: And the Flood 
ſwells two Hours ſooner at Dover, than at 
Im{mouth, which it paſſeth by, becauſe it de- 
{#5 out of its Road; and when it is arriv'd 


N "Mfticher, it finds a large Creek to be fill'd with 
Zint Vater, which doubles the Impediment. 

alle geſides, the Flux and Reffux of the ſame 
» bulrice, being jointly perform'd in twelve Hours 


pace, in all Places, how circumftanc'd ſo- 
mer, according to the Stamp firſt ſer upon ic 
dhe Moon's Preſſure, between the Tropicłs; 


Int, by how. much the longer the Flux is, the 
Wictiux muſt be ſo much ſhorter, and on the 
Converſe; according to the Capacity of the 


1 Clanzels which convey em, and the Situation of 
V, 2 le Ports which receive em: Hence, Rivers, tho 
ok tpply'd by the ſame Flood, and cloſe together, 


lob and Flow at different Rates, and ſeldom ar 
e ſame Time; as Marſey, and Ribble : The 
later ſpends more Time in Flooding than Eb- 


anting that Fall of Stream, which the other 
liver has, to diſcharge itſelf, as ſoon as the 
lux is over. 8 And 


et not ſo, as to be perform'd in ſix Hours apiece ; 


Wing, and the Former does the contrary ; as 
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\ diſtance of Time, not of Place: Hence it ith: 


* cauſe it conſtantly ſpends about fix Hours 1 


- 
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And if the Places, affected by the Tide 1 
lie in the ſame Tract, ſo as tobe affected by 
it ſucce//ively, one after another; the'dilterenc 
of their Tides, is to be calculated from thei, 


High- water at Calais, when it is Low. wateſſpate 
at Landon- Bridge, and on the Converſe; be 


paſſing between em; and not becauſe the 
lie at ſuch a diffance of Place from each other 
ſince it alike affects Amſterdam, and Harlen en 
tho' theſe be not ten Miles diſtant, and the 
are near thirty Leagues: And in caſe their D 
ſtance either exceeds, or reacheth twelve Hun 
as the Tides do at Plimouth and Hull, or Wcc: 
Texel and Amſterdam ; they cannot be floode 
both at once, by the {ame Tidal Undul 
tion. iin e 13388 
Nor ds it ſo ſtrange, that our Engl;ſh Cham 
the River Humber, and Zuider Zee, ſhoud MW 
ence make High- water, by three different Tidl 
at ſo great a diſtance of Place; as that t 
Garrone in Gaſcony, thou'd contain Two diſtin 
Tides, and the ſaid Zee as many at onc 
for fix hours ſpace in twenty four; eel 
Tide ſpending eighteen hours in paſſing 
that River (as well as thro' that Lale) 
twelve hours diſtance, the one from the othel 
making High-water in ths Mouth of the Riv 
and at Bourdezux at the ſame Inſtant, | 
different Tides, the one ſucceeding the oth 
at the ſaid diſtance ; and the leading Flo. 
ſpending / hours more, before its Courſe 
finiſhe at St. Macar's; yet fail not to ma 


7 


their reſpective Returns in due time. 


in our Britiſh Seas. 


ide Thus the Motion of the Tide, which was firft 
 byEinpreſs'd upon that vaſt Wilderneſs of water, 
encelſithe Ocean in general; tho throughout Homoge- 
ius, both for time and place; riſing and falling 
i erpendicularly, upon the Equator, and alter- 
nately, in //x hours apiece ; when it was boun- 
kd with Coaſts and Shores, the Tides became 
Wirerſly deflected, by their different Situations, 


them their former Regularity in both reſpects; 
ther appears by the more ſpecial Account, gi- 


en of em within the Arlantick : And upon its 
leception into our Narrow-Seas, new differen- 
z in thoſe reſpects aroſe at every turn, into 
ich a diverſity of Motions, and manifold 
Wccurrences, as I have already deſcrib'd. 
Now, in regard it ſprung at firſt, from a 
w Feet and Inches, near the Equator; to al- 
voſt as many Fathoms in other Places; I am 
ew, in the ſequele of the enſueing Secłion, 
at Advantage it makes of every ſtep it takes, 
om the one Extreme to the other. 


Jiftin 3 3 
One 

e Se r. . 

4 

es Yf the Tide's diverſity in HEiGaurT; and how 
otheſ it is gradually encreaſed, both in the Atlantick 
Riv Ocean which propagates it, and in our Narrow 
nt, eas, which receive it. 1 


O take the Dimenſions of the Tide, aright; 
and draw the Encreaſe of its Height and 
o maſ}eed, from proportionate Depths of Sea, and 
Pelinations of Coaſts and Shores, along its Courſe 
Jem the Equator, whence it has its Origin, to 
A 82 our 
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fix Foot; whereto the Equinoctial Flood, ſupet 


it reacheth ſixty and ſeventy Foot, as is foun 


exceed the Cauſe, from whence it ſprings, i 
A Decuple proportion: Now, to trace the fa 


ſhew, from the Connexion and Conſequend 
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our Ports, where it terminates : I here reWſ of ' 
aſſume that New- Moon Tide, which I deſcrib Six, 
in the 1% Section, for a Pattern to follo 4 
thro' the Atlantic Ocean into our Narrow-Seaiff tow 
and remark what advance it makes at ever wh! 
ſtep, in either reſpe&t. 1 

The Firſt Step, which the New- Moon-Tid Cos, 


- monthly advanceth above the Ocean's naturg no! 


Level, at the Equator (as we are told, from th ent. 
Relation of a Curious Obſerver) exceeds ne 


adds not above ſix Inches: whereas at Brif 
here in England, and at St. Malo's in Franc 


by Experience: So that the Effect ſeems t 


Steps in order, from the firit to the laſt ; a 


of the whole Series, that they arrive only | 
an Equivalence each to other, all Circumſtanc 
being duly conſider'd; 


Firſt, It is obſerv'd, that the ſaid fx Foo! 
Water, which, near the Line, is ſpread or 
all that Space of the Ocean, which exten 
from Guizea to the Ieft-Indian Iſlands, is co 
traced by Libration, into half that Breadth 
the 4:/,ntick Tumour ; and conſequent 
muſt be rais d double that Height, to reco 
pence in one reſpect, what it looſeth 
another; eſpecially being depreſs'd perpens 
cularly by the Moon, and in a more amf 
Mealure nearer the Equarer, than elſewher 
After that the Lines of her Prziſureare me 
obliquely and thinner ſcatter'd; to make (x 
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of Water there, more than equivalent to twice 
Six, at the Middle of the Atlantic. 
Again, the ſaid Tumour, diffuſing it ſelf 
towards the Coaſt of Europe; That Part l of it, 
which falls on the Weſterly Shore of Spain, and 
France, on the one Side ; and on the Southerly 
D Coaſt of Ireland on the other; becomes ſtill 
tur more contracted, to add fx Foot more; and 
n thientring upon the Soundings, their ſhallow Bot- 
toms {till advance it gradually, as they aſcend; 
to ſuperadd fix Foot at leaſt, before it enters 
the Chops of our Engliſh, and Iriſh Channels ; 
being contracted as well in Depth, as Breadth, 
ſo as to make its Total Elevation twenty-four 
Foot, Or four Fathoms compleat. | 
Or, be the Tide, in its Paſſage between 
Breſt and Kingſale, advanced to what other 
determinate Height ſoever ; yet all the ſeve- 
ral Floods of our Triſh and Engliſh Channels, 
from Dublin to Hull; as alſo thoſe of France 
and Flanders, from Breſt to Amſterdam, muſt 
depend upon it as their com mon Source; ſo 
u to owe their Riſe above it, either to the 
advantageous Reception into their Ports, or 
othe favourable Conveyance of their Chan- 
ils, thither ; ſo as to mount ſome of em 
rdinarily, to thirty and forty Foot; and o- 
mers extracrdinarily, to at leaſt fifty, fixty, 
and /eventy Foot: But the Queſtion is, How 
thoſe Ports and Channels may be fitly dilpos'd 
lor that Purpoſe ? VIE * VE 


- 
- 


The frf, advantageous Diſpoſition Tor 2 
J p\cntiful Flood, is, that the Mouth of the 
Icbannel, which intromits it from the ſaid ge- 
neral Source, be wide enough to fill up the 
| LEE Ports 
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Ports which receive it, in due Time, before 


ics Reflux takes it off again; or elſe it falls 


ſhore: of the Height of the common Tide, 
which leaves the Port ſo unſupply'd, that it 
ſtagnates, in ſome Meaſure, into a Lale; 
that neither riſes ſo high, nor falls fo low, as 
the Sea it ſelf at Spring-Tides ; while the Neap 


Jide, ſeem to ceale into Calm- water. 


Next, to give the {aid Aperture a conſide- 


| rable Advantage, the Sides of the Port which 


receives the Flood, muſt mutually incline each 
towards the other, to contract its 'Tumour, 
as it were, Pyramidically, from the Baſis, 
whereby ic enters in ample manner, to the 
Vertex, Where it is perfected ; that the Weight 
of ſo much Water, put into Motion, may 
{till puſh forwards its gradually contracted Stream, 
with more Violence ; to make out in Height, 
and Speed, what it looſeth in Breadth : as it 
happens in the Downs ; which lie at above 


three hundred Leagues diſtance from the Ocean, 


and are choaked up with the Goodwin-Sands; 
and withal invert the Current Weſtward, quite 
contrary to its formerCourſe, thro' the Chan- 


nel that convey'd it thither ; yet the Bay, by 


Vertue of its Triangular Figure alone, con- 


_ tracing itſelf into the Mouth of the Thames, 
ſends up the River a conſiderable Tide, for at 


leaſt :wenty Leagues together. 

Thirdly, Becauſe quickneſs of Motion adds 
an equivalent Force, proportionably to the 
Weight of the Water which is moved; and 
Projectils, are inclined to follow their fr# Di- 


rection; every Deſlection from it, muſt turn 


to the Tide's Diſadvantage : Hence it is, that 


the Mouth of che Seine, tho' it adds a Depth] 


pro- 
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proportionate to its other Advantages, of Ori- 


fce and Figure, to furniſh Water enough for 2 


protracted Tide; yet, being entangled by its 
Serpentine Vindings, to and fro, it advanceth 


not up the River above halfas far, as it doth up 
Garrone upon the ſame Advantages ; finding all 
along an opener and ſtraiter Channel, which car- 
ries it up into the Land one Hundred and twenty 
Miles, without any Diſturbance. | 

But, to raiſe the Tide at Briſol, remarka- 
bly above all the afore-mention'd ; beſides the 
{aid Advantages of Breadth, Depth, Figure, and 
Direction; the Severn-Sea, which brings it 
thither, adjoins to the Ocean, and opens di- 
rely towards it, to receive it in full Force, 


and give it no deflecting Check at its En- 


trance; inſomuch that the Tide ſometimes 
reacheth fixty Foot ; and upon the ſpecial En- 
couragement of a ſtrong South-weſt Wind, it 
overwhelms the adjacent Country in a De- 
luge, beyond Meaſure. 1 

Yet, to exalt the Tidal Flood to its bigbeſt 
Pitch, after it is contracted to the Half, by 
our Engliſh Channel, before it reacheth the Cape 
at St. Malo's in Normandy ; it is again ſtraitned 
to the Half, e'er it reacheth the Bottom of 
St, Michael's Hill ; and there, bzing pent up: 
in a Corner, and put to a peremptory Stop, 
without any Inlet of a River, to take off part 
of the Tumour, it ſwells to twenty Foot ; the 
bigheſt Tide perhaps, that can be found chro- 
out the Univerſe. 

Moreover, when Two Tides chance to 
meet, and are united in One, the joint Flood 
becomes exceedingly advanced; the Speed of 
their Occurrence one towards the other, be- 
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ing accelerated in a double Proportion to ti 
ſingle Motion of each apart; as is obſer wd 
the Congreſs of the North and South Tides 
both in our Triſh Gulph, at the Peel in Lankal 
ſhire ; and at the Mouth of Humber, in :hi 
German Ocean; where they amount to ten 
thoms, or fiſty-four Foot apiece ; tho it hape 
at their utmoſt Diſtance from the Atlantic 
and after the Flux of their Currents be alm 
ſpent into Calm-water ; yet without the 4 
fiftance of the aforeſaid Advantages. _ 1 

In fine, ſuch is the gradual Encreaſe of thi 
Tidal Tumour, as well in the wide Ocean, 
in our narrow Seas, that one New-Moae 
Flood, runs thro' all the Diverſity I have 
therto deſcribed, within the Space of wel 
Hours; in paſſing (for Example) from i 
Equator to St. Malo's; inſomuch that % F 
of Water in the one Place, is advanced to 
bove fit) Foot in the other: And wheng 
it has been obſerv'd, that the Equinoctial Tids 
do not ſuperadd to the reſt, above /ix Inches 
the Line; yet at St. Malo's they ſurmoul 
their Fellows at leaſt five Foot; the Prodi 
agrees exactly with the former Account, 
that, as a Tide of / Foot there, produef 
another here of ſixty Foot, in a Decuple Pg 
portion; ſo does the {ix Inches ſuperadda 
make ſixty Inches, or five Foot, which is th 
Number propos d, | 9 


Thus the Tides are diverſified in our Rivet 
and narrow Seas, With an endleſs Variety, botl 
ot Courſe and Growth ſucceſſively, according 
to a regular Order, both of Time and Place 

wich a conſtant Dependence on the Flux an 
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in oar Britiſh Seas. 1 
teflax of the Ocean; and as received by our 
Roads, and Ports, with open Arms: But now 

t is to be treated, as being ſhut up in ſuch 

Lakes, and Seas, as admit of more or fewer 


Tides than ordinary, and ſometimes without 
my Communication with it whatſoever, 


to 
— —_ 


Sr. V. 


the great Diverſity of Tides, in our In- 
land Seas, or Lakes; and, How they are 
occaſion d. 


0 


NY 


Have hitherto conſider'd the Courſe 
A of the Tides, and its various 4 

@ I ©» pearances, as taking their firſt Riſe, 
from the Moon's Preſſure upon 
* the Sea, near the Equator; in- 
much as they affect thoſe Ports and Arms of 
he Sea, which have a free Communication 
vith the Ocean; and moſtly ebb and flow to- 
zether with it, twice in twenty-four Hours: But, 
am now to confine my Diſcourſe to ſuch 
Bodies of Water, as are Seas only by denomi- 
nation, but Lakes in reality, for their little 
r no Commerce with it; and with regard to 
hoſe Tides alſo, which immediately proceed 
rom her Preſſure and Preſence, without an 

Dependence on the Ocean at all. 1 
Now, foraſmuch as thoſe Lakes which lie 
holly ſequeſter d from the Sea, are differently 
affected by the Tide, from thoſe which en- 
oy a free Communication with it: And a- 
pain, Th je become as divoſly agitated by 7 
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The Motion of the Tide, 


Tidal Commotion, each 'according to their 
reſpective Correſpondence with it; and more 
or leſs, with regard to the Number and Caps. 
city of the Paſſages which joyn em together; 
Hence, for Diſtinction and Clarity's ſake, ] 
begin with thoſe, whoſe Conſideration 
moiſt ſimple, and ſeparate from the Sea; and 
procced to the Reſt, according to the Order o 
their Copoſtion, which have One, or Two Inlets 
from the Ocean; and ſhew how they are al. 


fected thereby; and each in a diſtinct Se&zon, 
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Concerning ſuch Seas, or Lakes, as are wholly 
parated from the Ocean; yet ſometimes Eli 
and Flow, by the Moon's immediate Preſſure. 


IRS, the Caſpian Sea is not obnoxiol! 

to any Tidal Commotion, as lying ex 
tended from North to South, athwart the 
Moon's Diurnal Courſe, which is from Eaf to 
Weſt ; fo that her Preſſure muſt affect its Su 
perficies, much. alike in all Places at once 
and cannot raiſe the Tide more in one Place 


than in another: Beſides, being ſo ſhallow to 


wards the Weſt Side as ſcarce to be Navigabli; 
it is not capable to receive a Counterpaiſe o 
Water, to fetch up the Eaſtern Part, whichi 
much deeper; that the whole Lake may Iibratt 
reciprocally both ways; the one End of the 

Scales, quite overweighing the other. 
Next, tho' the Euxine Sea be of an equa 
Extent with the Caſpian, and of a much more 
com 


in Inland-Seas and Lakes. 
commodious Situation, being ftretch'd out 
from Eaſt to Weſt, that her Preſſure: may roll 
over it ſucceſſively; yet it fuffers fo [mall a 
Commotion from it, either to ſet its Libra- 
tion on foot, or to advance it gradually, as 
vl ſcarce to render it perceptible ; for want of 
inclining Shores, to contract it into a narrower 
Compaſs towards the Eaſt and Weſt Ends, and 
ſharpen it both ways into a Point, as it does 
in the following Inſtances. rs 
For, whereas the Huron-Lake in North- Ame= 
rica is of the like Situation, and almoſt of an 
- cqual Extent, with the aforeſaid ; by being 
contracted towards the Eaſt End, into a more 
icate Angle; it advanceth a Tide to ſo conſi- 
derable a Height, that ice a Day (by the 
help of its Libration) it {wells the Canada more 
A than ordinary, for ve or ſix Leagues toge- 
cher. 
f Moreover, the French report of the Upper 
LOU Lake, which lies on the N. Weſt of this, and 
en alls into the fame River; that notwith- 
tha tanding it is ſituated five bundred Fathoms a- 
# teh ve the Superficies of the Sea, and lies at 
- Wilts hundred and ſeventy Leagues diſtance from it; 
ce MW yet it Floods to to, three, and four Foot in 
lacflicight ; which plainly ſhews, that theſe Tu- 
w toElmours proceed abſolutely from the Adoon's 
able preſſure, without the Intermediation of the 
iſe ocean to raiſe em by way of Libration, at fo 
ichiFWereat a Diſtance from the Sea, and exalted fo 
brad many Fathoms above it. | 
; thi) And whereas my Author adds, that the Up- 
per Lake is a hundred Leagues in Breadeb, and 
-QUAY doubcleſs of a Length proportionate; and ſig- 
morY nally Remarks, that its Tides advance to the 
com H. i lte 
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The Motion of the Tide, 


Heights aforeſaid at the Full- Aeon, withouiſ v 


taking any Notice of the New-Moon Tides 
at all; he plainly implies, chat either there 
happens »o Tide of the later Sort; or that 
they be of a Size or Number much inferiour te 
the former: And this Reaſon is aſſignable for 
the Diſparity ; viz. That, altho' the con 
join d Pulſes of the Sun and Moon (at the 
Cbange) be equivalent to their ſeparate one 
(at her Full) in the Ocean, where the Wa 


ter's Volubility is ſuch, that tis all one whethe; 


their Pulſes be once doubly, or twice ſingly, ap 
. -ply'd, within the Space of tenty-four Hour, 
Yet in Lakes, wherein, for want of a compe 
tent Breadih and Depth, the Tidal Tumour can 
not roll to and fro with the ſame Kreedom 
their Pulles ought to be repeated twelve: hour) 
(as at her Full) to give every other Vibratio 
a jog, to keep 'em en foor ; and not exped 
em to be doubl'd at the rwenty-four Hours End 
leſt, by ſo long a Forbearance, they grow | 
| ſluggiſh and unactive, as, by degrees, wholly 


to ceale. 


SECT I 


Of Inland Seas, which partake of the Tnfiux(q 
the Ocean by one ſingle Streight, or Pallage 
and bow wariouſly they are affected thereby, i 
reference tothe Til. 


\ S to thoſe Seas which have a ſingle Inter 

& cours with the Orean; the Bali:k keep! 
a conſlant Certeſpondeace of Flux and Reflu; 
1 _ Wit 


in Inland- Seas and Lakes. 
with the Geman Ocean, without any Tidal Im- 
1deF pulſe from it; ſending forth a Stream of Wa- 
herd ter into it in Winter, when the freſh Floods 
that ſwell it above the Level of that Ocean ; and 
ur tofl withdrawing it again in Summer, when the 
foi ſcorching Heat of the Sun /inks its Superficies 
Iss much below it. 


10ut 


t tha Beſides, the Gulph lies in too crooked and 


one awkward a Poſture, to be wrought upon by 
Was fo regular a Motion, as that of the Tide; and 
is ſituated too far North, to be influenced by 
the Moon's immediate Preſſure ; and withal 
too remote to the Eaſt ward, and thick-ſhel- 
ter d on the Veſt by the Orcade's Iſlands, to be 
influenced with a Tide from the Atlantick: 
But, on the contrary, the Mediterranean Sea, 
ourh being ſituated more advantageouſly in the a- 
avon fore ſaid reſpects; as lying more to the South, 
xpcal and in the Tide's way ; and being of a com- 
End modious Figure, is as diverſly affected, both by 
0 ine Influx of a Stream from the Ocean, and 
nol the Impulſe of the Tide. 


In reference to the former Conſideration, it 
ſwallows down, by the Streight of Gibraltar, a 
vaſt Quantity of Water, without any com- 
petent Return; and the Reaſon is manifeſt ; 
as being moſt expos'd to be dreind by the 
ſcorching Beams of the Sun, by means of its 
more ſoutherly Poſition, than of any other 
"Y L-ke in Europe: And, on the contrary, being 

as ſcarcely recruited by the Confluence of freſh 

Rivers, conſidering the Largeneſs of its Ex- 
I panſion, and vaſt Tradts of Land, which it 
'J waters with its Vapours : as from Spain it re- 
Jeeives only the Ebro, which is — 
rom 
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The Motion of the Tide, 2 


from France the Rhoſn ; and from Greece and 
Aſia only the Influx of the Boſpborus ;5 which 
alſo has its Reflux at the ſame time; and from 
the Coaſt of Africk only the Nile, which ighle 
of any Account; the reſt of their Stream Vater 
(which are almoſt innumerable) being req he ot 
funded into the Indian and Atlantick Ocean; To 
without any other Gullet than this at Gibra] 
tar to make Reſtitution. ts in 
And, to conſider this Midland Sea with re 
gard to the Impreflion of the Tide; ſince 
as to its Poſition to the Veſt ward, it enjoys af 
free Communication with the Ocean, to be 
ſtirr'd up at every twelve Hours End by tha 
_ Tidal Influence of the Atlantick, after the 
manner of other Arms of the Sea, which ſa 
directly into the Eaſt : And again, as to itt 
Extent, it ſtretcheth itſelf Eaſt2vard above 
fifty Degrees, from the ſaid Streigbt up into the 
Levant ; and carries along with it a compe 
tent Breadth, to reſent the Moon's immediai 
Preſſure with a Tidal Commotion, like thi 
Lakes aforeſaid ; which, in accord with her 
Diurnal Motion, muſt fer into the Veſt, in Op- 
poſition to the Former. "5 
Now, in regard this Midland Sea, ( at each 
End whereof the ſaid two Tides are ſo dif- 
fercntly rais d,) conſiſts of one entire Body o 
Water; they muſt, in ſome ſort, interfare with 
each other: And again, the Moon makes 
High-water at Rhodes, which lies near thend 
one End of that Sea (as appears by the Tide- In t 
Table) at her Southing there; and finds it a- Pore 
gain at her Southing, on the Road of Gibraltar, eco 
which is the oer End; having paſs'd fifty De-PÞ91d 
a grees, OT A Quadrant of her Diurnal Circle, ref 
into 
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to the Feſt Hence the ſaid Tides muſt ſo 
ep Touch with each other, as to riſe and 
by Turns at every fix Hours End, and com- 
hole one ſingle Motion; the 2»hole Body of 
ater Librat ing alternately from the one End to 
he other. 3 a | 
To eftabliſh the Union of the ſaid Two Tides 
One, by Counter-libration ; the Streigbt, which 
ts in the Former, being of too narrom an Ori- 
ce, to receive and raĩſe a Tumour ſufficient to 
ach the Levant; eſpecially the Gulph being 
ear opt up in the Middle by S3cily 5 which ma- 
) be ifeſtly divides it into Eaſtern and Weſtern Bays ; 
- thShich lie not in one Strait Line, but disjoin'd 
nd diſplac'd, each according to the different 
oection of the Shores : Yet the Gulph is of a 
in ompetent Capacity to contain, as it were, 
vw Tides ſo differently rais'd at both Ends of 
Mt i: once; which have free Liberty left em 
r their Conj unction, and fall at a correſpendent 
lime, each to advance the other, according 
Wits proper and natural Courſe, in reference 
d their joint Libration, quite thro'out the Me- 
Iterranean ; as I have already deſcribed. 
Beſides, the Tides on both Sides of their Axe 
iſe to near an eu Height in the Eaſtern to 
e Weſtern Diviſion : Hence it 1s, that the 
[ide riſes as high at Venice as it doth at Mar- 
alles; as alſo in the Euripus as at the Bottom 
f the Levant; in each reaching about a Foot: 
ind more ſignally to expreſs its Dependence 
Mn the immediate Preiture of the Moon, it 
t a- (ore abounds at the Full than at the Change; 
har, fecording to the Cuſtom of cher Lakes, which 
De- Hold an immediate Correſpondence with her 
cle, Peſence: Alter all, it wells higheſt where 
into q: 


gs The Motion of the Tide, &c. j, 
it is hroadeſt; and higher on the North - Side 
the Gulph whither it is driven, than on 
South-Side, where it is taken off by a Coaſti 
Current (according to the Courſe of the "7 
cean) into the South-Eaſt Levant ; whence 
came. | 


thei 
3 „ or | 
Nov, to take the Liberty of Speculation u - 
on the Tide in the Red-Sea; (having hither 7 
had a conſtant Recourſe to Senſe and -ExpM\ , 
rience, for Matter of Fact in other Place,) ane © 
to argue from Parity of Reaſon ; alt he Nate 
conſiſts of a long and narro Body of Wate 
continued by a Streight to the Eaſt-Indian 
cean ( much like the Mediterranean by that 
Gibraltar) which is almoſt choak'd up by 
NMand, which obſeructs its free Communicatic 
with that Sea; yet it has a competent Ti 
by the Aſſiſtance of the Moon's immediate Pn 
ſure ; lying ſtretch'd out, for near twenty T 
greets, from South-Eaſt to North-Weſt ; in tl 
moſt advantageous Poſture for the Moon 
affect it at the Sourb-Eaſt End firſt, at her Riſi 
and thence to puſh the Tide forward gradu: 
ly towards the North and ff, upon her A 
vance to the Meridian ; and as opportune 
to let it fall back again Eaſtwaraly, at her D 
Clination into the Weſt. 1 15 
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vaſt 47 8 TRY 
e (fr :3oſe Gulphs or Lakes, which, by receiving 


their Tides thro' ſeveral Channels, either add 
ſubſtract from their accuſtomary Number, in 
ether Seas. | 


on 1 
ten INCE amongſt all the Diverſity of Tides, 
1 ) which I have yet diſcours'd of, either in 


he Ocean itſelf, or our narrow Seas, Highs 


ho? Vater does regularly affect the ſame Place, 
Vate we in twelve Hours: It now falls of courſe to 
ian 


quire, How it come to paſs, that one and 
e ſame Tide ſometimes flows oftner, and ſe- 
ral diſtin Tides ſeldumer than twice in ten- 
ur Hours: And to produce Inſtances re- 
pectively for that purpoſe; 


Firft, It is obſervable, that irregular preter- 
Wimerary Tides (whether by Exceſs or De- 
t) affect only ſuch Gulphs or Lakes, as are 
Wiuated between two Seas; and thoſe of the 
ormer Sort, which exceed in Number, are 
ccalion'd by the Diviſion of one and the 
ime Tide into ſeveral Streams, by different 
bannels, conveying em thither at diverſe 
limes ; where, notwithſtanding their Divi- 
on, if they chance to arrive both at once, 
hey compoſe but one regular Tide, at their 
unction; as plainly appears in our Iriſh Gulph, 
here our North and South Channels meet, and 
rdinarily re-unite their divided Floods into 
dne; and alike communicate it to all the 
onfluent River; around the Shore. 


* II 


not the Bottom of the Iriſh Gulph, at the [ame 


. Can come up out of the North to join it, (the 


Irregularity of ſome Tides; 
But, in caſe the ſaid divided Floods reac 


Time; as is obſery'd of the þigheſ# Equinodial 
Tides, when that Part which comes from the 
South, is driven thither over-haſtily by a brisk 
South-weſt Wind, ſtanding full into the Mout 
of St. George's Channel ; before the other Part 


ſame South-weſt Wind ſetting againſt it;) the 
become ſupernumerary, as well in the Ri: 
Lune, as in the Gulph itſelf; which, the for 


mer Flood (coming ſooner than ordinary 
having fill'd with an anuſual Speed, retires WM, 
and the Later, finding the Water falls fel 
or fix Feet, re-advanceth it as much higher tha. 
it was before; making 7wo diſtin Floods ib, 
three Hours Space, contrary to the Cuſtom oily: 
the {ame Winds and Tides in other Places. th 
Two New Tides that hap'ned in the /ailc; 
Gulph, the Former in October, and the Later ii 
March, 1710, were remarkable Inſtances of this. 
Truth; in coming an Hour and Half ſee wi 
to the Lancaſter Sands, by the South Channel; 
than they were expected; and riſing big to 
than was uſual, being hurried thither by boil; 
ſterous South-weſterly Winds; and both fell, fo cy 
half an Hour, to near Half-Tide ; and then en 
again, at the coming up of the North Tide, bl B 
the other Channel, five or {ix Feet bigber than be a 
fore; and continued half an Hour longer than ori, 
dinary, before they went off again; the Nertbenſel 


Tide having been fo much retarded, by the South 

weſterly Wind from that adverſe Quarter. 

For Ireland, lying interpos'd between th 

Ocean and the ſaid Gulph, where thoſe Tidthþ it 

_ abound ; and being ſeparated on the ”_ er 
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Supernumerary or Defective. 
ach / from Wales, and on the North-Eaſt from 
Satland, divides every Flood into Two, as 


c1al:hey paſs thro' their ſeveral Channels thither ; 
the where, if they arrive (as they commonly 
iso) at one and the ſame Time, they are a- 
Out 


gain re-wnited into one Regular Tide; or elſe, 
the one be haſten d, and the other retarded 


(th; the ſame Wind, or by any other Accident, 
the hey remain ſtill divided into to Irregular 
Rv nes ; *cill their Return from thence into the 
: for 0:22, whence they came. 


Now, in regard the Je of Walney is alike 


jel (or Race) which ſeparates it from Fur- 
in Lancaſhire ; in caſe the Tide be Regular, 
s i, as to ſwell up the whole Gulph jointly at 
m once ; it muſt enter the ſaid Walney Channel at 
both Ends, at the /ame Inſtant; and conſe- 
ently, their divided Streams meet in the 
d dle of the Race, and re-unite ſtill into one 
Nular Flood, as was before: But contra- 
ſcouFWiniſe, if the North and South Floods remain 
anne vded in the Gulph itſelf; they ſubdivide here 
nto Four in twelve Hours; and if that Tempeſt, 
ich firſt ſeparates em, continues fo long; 
ey become again redoubled into Eigbt in 
venty-four Hours, by a repeated Succeſſion. 
Becauſe, Walney lying at the Bottom of the 
in Vu, and at an equal Diſtance from the 
ut hs of the ſaid Channels; its Race ſtretching 
elf ſeven Miles in Length, and ſituated di- 
ly North and South ; each Tide mult re- 
pectively enter it ſooner at the one End, than 
Ut the other; fo, as to make each its Fluxes in- 
Tideſb ic, apart ; that every irregular Tide, whe- 
SoutFicr from the North or South, may make 
we) bs 22 2 Two 


ner pos d between the ſaid Gulph and the Chan- 
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ther obſerv'd, that, altho' the ſaid Ga/ph ſep 
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„„ as 
Irregularity of fome 7. ides; 3 
Two of each Sort in this Gullet, for One in the 
Gulph itſelf : So that, when One Tide of the 
Ocean becomes Two in the ſaid Gulph ; thoſf 
Two muſt be redoubled, in the Valney Race 
into Four within the Space of twelve Hours 
and theſe into Eight in twenty-four Hours, the 
ſame Means being repeated; as is manifeſt, } 


Hence plainly appears, how Tides may bt 
multiply d above their uſual Number, in ſom 
Seas: Now, to ſhew how they fall ſhort © 
their common Account in others; it was fat 


Two diſtin Floods up Lune, as far as Lancaſter 
for One receiv'd from the Ocean by differen 
Channels ; yet at the ſame Time, thoſe T 
Floods re- united into One, in Marſey at Level 
pool; notwithſtanding borb Rivers had an im 
mediate Communication with the G#/ph itſelf 
becauſe they comply'd not alike with its Tid: 
Agitation: For, the Former having a wide A 
perture, and but a marrow Channel, wi 
quickly flld by the South Tide, and fſooi 
emptied together with the Gulpb: Whereas th 
Later, having contrariwiſe a large Pool to b 
fill'd, and but a ffrait Gullet to let it off again 
cou'd not diſpatch its Work, before the Nen 
Flood came up, to re-join 'em both into a 
ſingle Tide; which ſtood to its full Height 
with ſcarce any ſenſible Diminution, for nes 
iwo Hours together. 


Thus one regular Tide of the Ocean, by pal 
ling thro' ſeveral Channels, with unequal Spes 
into the Iriſh Gulpb, became Two irregular one 
Again, each of thois Two, by entring Wall 
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Supernumerary or Defective: - 
| Race differently, were re-doubled into Four ; 
| while contrariwiſe, by baſting too quickly, the 
| one after the other, into the Port at Le- 
verpool, they re- united again into one, in twelve 
Hours Space; and by the ſame Means repeated, 
they wou'd have re- doubled in twenty-four Hours, 
their Number Four into Eight, at Walney; and 
One into Two at Leverpool: And moreover, 
| had the R. Marſey been capable to contain, and 
reduce theſe Two laſt into One, at twelve Miles 
| Diſtance up the River; there had been but One 
| Tide at Warrington, in twenty-four Hours, for 
| Eight at Walney ; as is manifeſt. 


| Now, this being the preſent Condition of 
| the Tide in reference to the Euripus, where it 
| flows Eight times, for Once in the Port at Tun- 
| kin: Iam to ſhew how it is multiply d in the 
Former, by the Interpoſition of one Iſſand behind 
| another ; and inthe Later, how it is reduc'd to 
| a few, by the Poſition of Ports, lying in the 
| like conſequent Order; and declare expreſly the 
Manner, how beth are effected in the Three 
enſuing Settzons. | 
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Of the ſupernumerary Tides, in the Euripus; : 
| and their Analogy with thoſe which ſometimes 
happen in our Iriſh Sea. | 


N that Gulph which lies between England 
and Ireland, which hath North-Wales on the 
South, and on the North Galloway in Scotland; 

5 T it 
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Irregularity of ſome Tides, 
it is obſerv' d, that, as One Tide in the Ocean, 
being divided into ſeveral Streams ſucceſſively 
convey'd thither, makes Two Floods ; and theſe, 


being ſubdivided by the Interpoſition of Wal- 


ney land, ſeem to become Four Floods in 
twelve Hours, and Eight in twenty-four Hours, 
within the Streight between it and Furneſs in 


Lancaſhire: So One Tidal Tumour in the Me. 


diterraneen Sea, in the ſame Spaces of Time, 
raiſeth Two in the Archipelago ; and Two here 
advance Fur in the Euripus, by the Interpo- 
ſition of Candia and the Negroponte : Of which, 


that I may deliver the Particulars after a more 


ſpecial Manner, in the following Sections; let 
us firſt take a View of its common 


DESCRIPTION, iz. 


„ The Evrxievs is an Arm of the Sea, 
& between Acbaia and the Negroponte ; ſo nar- 
* rom about the Middle of it, that it is paſs'd 
** over by a Bridge: where the Streight is 
* broader, the Tides are more regular and con- 
« ſtant ; for, in the narroweſ# Part, they are 
** regular three Days before the Change, and 
* eight Days after; and one Day before the 
% Full, and ſix Days after, and the reſt irregu- 
* lar: During which Time; the Euripus Ebbs 
** and Flows 11, 12, 13, or 14 times in 
twenty. four Hours; but during their regular 
*© Motion, they flow as other Seas. 
* There are alſo particular Diffefences, be- 
tween the Tides of the Euripas, and thoſe 
of the Ocean: Firſt, The Water never riſes 
above 2 Foot high, and that very rarely too; 
** whereas in many Parts of the Ocean, it 
FEES 7 JJ) 04-5 " riſes 
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ce riſes twenty-four Cubits : Secondly, That, in 
* the Ocean the Water falls, when it ebbs into 
* the Sea; and riſes, when it rowls towards 
the Shore: Whereas the Euripus riſes, when 
* the Water ebbs towards the Tſlends of the 
* Archipelago, where the Sea is broadeſt ; and 
* riſes when the Water ebbs towards Theſſaly 
* into the Channel of Salonichi ; altho' it is ob- 
* ſerv'd, that at High-water the Water fand: 
* fill, without moving one way or other for 
* an Hour, or half an Hour together: But the 
reaſon of this, no Man ( ſays the Author) can 
unriddle. 


Now, to draw a Parallel betwen the Situa- 
tion of the Gulph which divides Ireland from 
England, as the Archipelago does Candia from 


Greece, on the one Part; and of the Channel 


which ſeparates Walney from Furneſs, as the 
Euripus does the Negroponte from Achaia, on 
the other ; in reference to the Tides produ- 
ced in all Four Places: Since they lie all open 
at both Ends, to receive their oppoſite Floods, 
either ſucceſſively, or both at once: As often as 
they mutually occur 1n the Middle of their 


Channels, they «nite each Two into One, at 


their Congreſs in the Archipelago ; and re- unite 
again in the Euripus; as I have ſhewn they do 


in the Iriſh Gulph, and Walney Race ; and have 


one ſingle Tide apiece, in twelve Hours Space, 
as regularly as in the Ocean itſelf and Mediter- 
ranean Sea, whereon they depend. 

On the contrary, at the Seaſons of their 
Irregularity, when the ſaid counterpoſing 
Floods arrive ſucceſſively, one after the other; 


lo as to make diſtia# Tides, at the Place Firſt 


1 4 ge- 
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deſign'd for their - Occourſe ; their ſeveral | 


Streams muſt be /ubdivided at the Second: 
Hence, as every /ingle Tide of the Ocean, di- 
vided by the Interpoſition of Ireland into Two 
diſtin Tides in the ſaid Guiph, becomes ſub- 


divided by Walney Race into Four: So every 


Tidal Tumour of the Mediterranean Sea, be- 


ing firſt divided by Candia, becomes Two in 


the Archipelago ; fo afterwards ſubdivided by 
the Negroponte, it is made Four in the Euripus, 
within the Space of twelve Hours; and in 
ü wenty- four Hours, they double that Number. 

Again, whereas the Ocean's Tide requir'd a 
S. Weſt Wind, to carry the one Part of it 
down into the G:/»þ, before the other con'd 
arrive from the N. Weſt, to keep their Floods 
diſtin ; and each of theſe were differently di- 
rected into their reſpective End, of Walney Race, 
to tranſmit their Floods into 'em at /[cwveral 
times : In lieu thereof, it is obſervable, that 
the Mediterranean Tumour, in paſſing from 
the Streight of Gibraltar to the Levant, deflects 
that Part of it into the Channel which levers 
C::ndia from Morea, at a competent Diſtance 
of Time and Place, from the other which 
parts it from Rhodes; for their Two Streams 
to produce, each a diſting Tumour in the 
Archipelago: And theſe, taking as different 
Courſes towards the Euripian Streight, the one 
being {o much ſhorter and more diredt than the 
other, that their different Allowances of Time 
is doubld beiore they reach it; to ſubdivide 
their Tumours here, and ſubdiftinguiſh em 


each apart, no leſs than thoſe did before in 
the Archipelago, without interfaring in any re- 


— 


ſpect with aug another. 
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And if thoſe North and South Streams, which 
flow from the Ocean into the Iriſh Gulph, ſeem 
to come thither as it were by Pairs; and haſte 
zo ſoon the one after the other, to make di- 
fin Tides after an Hour and a balf's Ebb, 
either there, or in Walney Race; the Mediterra- 


— en... 
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wan Flood, to make amends as to that Part of 


it which firſt enters the Archipelago, finds a 
ſorter and readier Paſſage at the Weſt End of 
Candia; while the Remainder traverſeth the 
Sruth Coaſt of the Iſland, above thirty Leagues 
out of its wa to the Eaſtward, before it de- 
lects into the ſaid Sea; and every Flood here, 
being ſubdiwided by the Negropente ; that Sub- 
diviſion, which enters the Euripian Gulph at 
the South End, finds as ſhort and direct a Paſ- 
age, as before; while the other has the hole 
Length of the Negroponte to paſs, and to repaſs 
the Half Way back again, by a narrow and dif- 
cult Guller, before it reaches the Streight ; to 
rejoin its Compart, which was retired before it 
advanced thither ; ſo as to have a full Al- 
lowance of Time, to make a freſh Tide at 
every three Hours End. | 

And, foraſmuch as the Tidal Tumours in 
the Archipelago are ſcarce perceptible ; yet their 
depending Floods are diſtindt enough in the 
Euripus, as entering alternately, at the Di- 
ſtance of the Time aforeſaid: That from the 
South, by a Channel of a wide Aperture, 
which contracts it gradually almoſt into a Point, 
to give it Height in the Streigbt; while the 
other from the North mäkes uſe of the like 
Advantage, to raiſe its Water above the Archi- 
pelago, their common oSouice : And, on the 
contrary, tho the Tides run very high in the 
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Iriſh Gulph, as being influenced immediatelyſrhe 
by the Ocean; yet they are ſcarce diſtinguiſha- y 5 
ble in Walney Race, becauſe of the Shortneſs ofoce 
its Channel, and the ſudden Hurry of itghhe 
Streams thro' it; which, for Number of Fluxeh 
and Refluxes, are the ſame with thoſe of the 
Euripus, tho* without the like Tidal-Diſtin In 
- ion. | | 
_ Eſpecially, in regard the ſaid Irregularii eva 
proceeds, in the Iriſh Gulph, from an exceſs of 
Flood haſten d by Storm; which never hap 
pens, but at Change and Fuß and moſt] 
When the Moon is at her Equinox : But the 
Multiplicity of the Tides in the Euripus, fall 
conſtantly at her Wane, thro' Defe# of Water 
when the South Tide cannot hold ont it 
Courſe, till the North Flood comes up to joi 
it: So that both fall back irregularly before theit 
Union; which happens periodically ice eve 
ry Month, and for. ſeveral Days together 
Whereas in our Weſtern Gulph, thoſe Spring 
Tides are ſeparated by Anticipation, and only 
accidentally, but twice or thrice a Year, whe 
the Wind proves faveurable to the one Side$ 
and adverſe to anotner. | 
Yet, whether the Tide's Irregularity pro: 
| ceeds from an Exceſs or Defedt of Water; thei 
Y ERegularity ſtill ſuppoſeth a perfect Re- union Opeak 
| the Tide, to ſucceed in the ſame Place, after; 
every Separation: And as often as ſeveral Play 
ces depend each on other; the Re. union in the] 
later Place, ſtill ſuppoſeth an Union of thqþ: 
Tides in the former: Hence, the regular Tide duali: 
, in the Euripus, muſt prefuppoſe the Union off ipela 
two preceding Tumours, in the Archipelago Files 
and this to be cauſed at the Ful and Changi he 
| ,, gs 
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elyhrhen both the Sun's and Moon's Concurrence, 
ha- hy Southing upon the Levant, falls in with the 
5 offj0cean ; and more eſpecially at the Change, 
itgfyhen they South there both at once, jointly to 
S&nforce their Meridian Preſſure. 

And the better to unite Two of thoſe Tu- 
mours into One, when the Preſſure is conſi- 
lerably encreaſed, it ſtirs up a Libration in the 
evant, from South to North, tranſverſe to that 
hich is derivd from the Ocean, which is 
rom Feſt to Eaſt : And this moving alternate- 
„ backward and forward, all at once, is apt 
retard the firſt Tumour, and haſten the later, 
fall y the ſame Undulation; and theſe ſo united 
\terfrow enabled to raiſe a correſpondent Tide in 
ite Euripus, to continue at the ſame Height 
joinfor a» Hour together: Whereas the irregalar 
heiqþ+/;vided Floods, riſe and fall at the half Hour's 
evegnd, without the mutual Support of each o- 
ner Wer. 
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ing] And, foraſmuch as the Channel to the 


onlyYe/?2ward' of Candia, affords a ſhorter and 
vhenfradier Paſſage, and points more dire#ly to- 
SideFards the Euripus, to tranſmit a ffronger and 


cker Flood into the Archipelago; the other, 


proÞhich traverſeth the Length of that Iſland, be- 
theifire it diverts into it, can only be a ſoy and 
on Ofpeak one on that Account: Yet the Moon's 
afteJ®iurbing upon the Mouth of the Eaſtern Chan- 
Plaqel, and enforcing her riſing Preſſure gradual- 
1 th thereon, from the S. Eaſt Levant for une bun- 
f th ed and fifty Leagues together, muſt ſuffice to 
Tidegvalixe its Flood with the former, in the Ar- 
on Offlivelago ; and conſequently to raiſe four equal 


ang} her Preſence, to enforce it. a 


lago Yides in the Euripus, in the firſt twelve Hours 
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Yet in the next twelve Hours, after her De 0 U 
parture from our Hemiſpbere, that ſecondar emf 
deflected Arm of the Mediterranean Tide, beinfll 
deprived of her preſent Aſſiſtance, is thereb 
diſabled tor railing its Tamour in the Archipg 
lago, to its former Height: Again, this Tu 
mour being ſubdivided by the interpoſing N. 
groponte, before it enters the Euripus; hene 
that Branch of it, which deflecteth again t 
the Northward; and is to return into the South 
by the aforeſaid narrow refliexz d Gullet, mu 
languiſh away into a Faint, and become i 
perceptible, before it reach the Streight itſelf 
So that theſe Three remaining Tides, bein 
added to the cher Four, compleat the Numbe 
of Seven; which are all that can poſſibly b 
incident to the Euripus, according to the vu 
gar Account. 


So cloſe does the Parallel between the 7 
Seas, and their reſpective Tides (all Circu 
ſtances duly conſidered ), hold to conclude] 
that Two regular Fioods, and Seven irregula 
ones, are incident to the Euripus, at their 
veral Seaſons ; tho' cauſed originally, by thHind 
regular Impulſe Oi tae Mediterranean Sea, Which ber 
flows but twice in twenty-four Hours ; An ma! 
the great Diverſity of the Means WHEREBYEll anc 
and of the Manner kow, the fame Work i i 
differently wrought ; is fo far from Teſs nin ch 
the Validity, or obſcuring the Evidence £6 
the Elect, on either Part; that their Diſpar At 
ties (as Ligge. and Darkneſs counterpos d) co 


once mutually confirm, and illuſtrate each Of he. 
ther to Perfection; Let us now accord thꝗ w. 
tai Es 
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Ia Diverſity of the Euripian Tides amongſt 
temſelves, with thoſe of orber Seas. 


S e VE 


her vations upon the Diverſity of Tides, in the 


Euripus ; and bo conſequent it is to my pre- 
cedent Diſcourſe, of the Tides in other Seas. 


tlel the Tides, in the Euripus, according to 
el he Evidence of Reaſon, and Experience; it 


ow follows of courſe to enquire into the 
Was, and Manner of their Diverſity ; with 
lue Reſpect to the Terms, and Tenour of its 
bormer Deſcription ; to ſhew ho it ſquares with 
the Principles, I have already laid; and the 
let hod J have follow'd thro'out my Diſcourſe 
won the ſame Subject. 


Firſt, It is obſerv'd, That the Tides are re- 
war about the Full and Change of the Moon, 
und become irregular at her Wane ; becauſe at 
ber Change and Full, when they flow in ample 
Wnanner, the South- Tide becomes both quicker, 
and laſteth longer; fo as to hold out Flowing, 
till the Northb-Tide can arrive by the other 
Channel, to join it; as well in the Arcbipela- 
ro, as in the Streight of the Euripus; in both 
which Places, they make but One regular Tide, 
conſequent to the Mediterranean; whereas in 
her Wane, for want of a ſufficient Supply of 
Water, the firmer Tide retires, before the 
Talc can come up to join it; ſo as to make 
Two 
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162 Irregularity of ſome Tides, 
Two ſeparate Tides, in the Archipelago; which 
being again ſubdivided in the Euripus, muſt 
make Four irregular Tides ; as is manifeſt. 
Secondly, Their Regularity continues four 
Days longer at the Change, than at the Full; 
which muſt needs proceed from a greater De- 
preſſion made upon the Sea, by the joint Co- 
operation of the Sun's Light, and Heat, with 
ber Preſſure at their Conjunction, than at their 
Oppoſition ; when their Forces are ſeparated, 
and cannot at once affect the Mediterranean. 
Thirdly, The Terms of their Regularity be- 
gin but t or three Days before the Change, 
and Full, when the Moon's Influence is at its 
Height ; and yet continue for , or eight 
Days afterwards; which plainly ſhews, that 
the Mediterranean Tides, are not forced to 2 
competent Height, point blank, by the aired 
Impulſe of the Moon; or by the firſt Puſh of 
the Atlantick Flood, thro' the Streights ; but 
ate raisd only by Degrees, with the Aſſiſtance 
of Reciprocal Librations ; which find the Sea all 
along, from thence to the Negroponte, more 
quiet and compos'd ; and ſo they mult be ef- 
zen repeated, before its Motion be conſiderably 
heighten'd, at fo great a Diſtance ; which a- 
gain requires a proportionable Time after, to 
abate again into its former Irregularity. 
Fourthly, The Water in the Euripus, never 
riſes above a Foot, and that very rarely too; 


whereas in many Ports of the Ocean, it riſes} 45 
twenty-four Cubits; becauſe thoſe Ports receive I me. 
their Tides, with Mouths wide open, imme- Yar: 
diately from the Ocean, their common Source: Ithe 
But, on the contrary, the Euripus derives its H. 
Flood, in part from the Atlantick, thro the 
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Supernumerary or D 
wwrrow Gullet at Gibraltar; and down the Me- 
literranean, for three hundred Leagues together: 
And in part from the Moon's Impulſe upon that 
dea, where it wants the Breadth, and Depth of 
the Ocean, to raiſe its Undulations: So that tis 
De- Ho wonder, if every Cubit languiſheth into 
C-, an Inch, before it affect the Negroponte, at 
vith o v a Diſtance, and Diſadvantage. 
their Ffthiy, In the Ocean the Water falls, when 
it ebbs into the Sea; and riſes, when it rowls 
towards the Shore; whereas the Euripus riſes, 
rhen the Water ebbs, either towards the Sea 
or Shore, indifferently; and can do no leſs, 
being a Thorowfare Channel for Two oppoſite 
Tides, to paſs and repaſs thro' the Strezght ; 
where they never arrive exactly at the ſame 
Time; and that which advanceth firſt, moſtly 
rtires, before the other attain to its full Height : 
do that the one Flows, while the other Ebbs, 
Ws towards the Land, or Sea, reſpective» 
J. : 
Sixthly, It is obſerv'd, that at High-water 
the Water ſands till, without moving any 
way for an Hour, or half an Hur, together; 
ably That is to ſay, the Water ſtands ſtill only for 
h a- lf an Hour, when the Tides are irregular 3 
, toYone Tide {till returning, before the other be 

adranc'd to join and ſupport it: But if they be 
over cular, the ſupervening Tide always keep 
oo; I the other up, at Jeaſt bf an Hour longer: 
riſes As when the South and North Atlantick Tides 
eive meet upon the Equator ; the Former, which 
me- arrives an Hour and half ſooner, is kept up by 
rce: Ithe Later, to its full Height, for near three 
s its Yr; together. 


nar Laſely, 
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#3, the Euripus ebbs and flows 11, 12, 13, 0 


dition, (as in 20 other Sea,) to be ſcarce pet 
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Laſtly, During the Time of their irregulark 


14 times in twenty-four Hours; doubtleſs, as 
depending upon the warious Influence of the 
Sun and Moon; according to their different 
Aſpects, between their Conſunction and Oppoſ 
tion; beſides the Change of their Latitude 
and Variety of Diſtance from the Earth; which 
muſt make as various Tides, both for Number 
and Proportion. bs 

And it is no wonder, that this Irregularit 
ſhou'd rather appear in the Streigbt of the EA 
ripus, than in any other Sea, being ſo contriv 
by the Great Architect of the Univerſe ; as if 0 
purpoſe, to hold the Ballance of the Two 9 
poſite Gulphs, with ſo equal a Hand, as to 
turn the Scales, upon every Inch of 4dvas 
tage, on either Part, and is placed fo comm 
diouſly, on the Backſide of Achaia, as to wept 
the various Tumours of the Archipelago, ups 
the leaſt Commotion, which way ſoever the 
approach it, as they paſs by; while the Tide 
after ſo long a Courſe, as from the Stre:ght « 
Gibraltar, is iu ſo faint and languiſhing a Con 


ceptible. 


J 


Remarks upon the Obſervations aforeſaid. © 


To ſum up the whole Account J have given 
of the Tides of the Euripus, and the Reaſan 
for them, in reference to thoſe I have alread! 
obſery'd in the Ocean, and diſcuſs d thro'ol 
my precedent Diſcourſe; in order to confirm ou 
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| Supernumerary or Defective. 165g 
by a Rehearſal of ſome Paſſages here and 
there, and comparing them together. 

Firſt, It is to be noted, that the Mediterra- 
nean Tide, according to its common and diur- 
pal Courſe, always produceth irregular Tides 
in the Euripus; as falling ſhort of a competent 
Height, either there, or in the Archipelago ; as 
I have all along taken notice. | 

2dly, That, to reach its regular Height, its 
Menſirual Courſe is advanced, by the joint 
Concurrence of the Sun's Influence (as in the 
Ocean) with the Preſſure of the Moon; both 
upon the Equator mediately, and immediately 
upon the Levant; as hap ning conſtantly a- 
bout her Change and Full, when they concur 
as aforeſaid: Yet, | 

34ly, Their Influence works more effectually 
at their Conjunction, in the Preſence of them 
both, than at their Oppoſiriow ; when ſhe is ab= 
ſent from our Hemiſphere ; when the ſingle 
Impulſe of the Atlantick muſt do the Work; 
hence, there are more regular Fioods at the 
Change, than at the Full, 

4thly, The Term of their Regularity, begin- 
ning but t] Or three Days before the Change, 
and Full, when the Preſſure is greateſt ; and,; # 
continuing /, or eight Days after; plainly Y» 
demonſirates, That the Tides are not rais 4 to 
that Height, neither here, nor in the Ocean, 
by the meer Dint of their Impulſes; but as 
aſſiſted by repeated Librations, which are nei- 
ther ſoon rais d, nor ſoon alla d. | 

5154), Notwithſtanding, all thoſe Advan- 
tages, even the Regular Lides never riſe above 
a Foot in Height, for want of the Sea-room 
of the Ocean, co row! in Latitude from Pole to 

U Pole; 
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166 Tregularity of ſome Tides; 
Pole; or in Longitude, from the Streight's . th. 
Mouth, to the Bottom of the Levant 5 without 
being interrupted by the Interpoſition of Si- 
cily, in the very Middle of its Courſe; where Se 
the awkward Devarication of the intervenin 
Paſſage, breaks its Force to almoſt nothing, | 
before it can reach from one End of the Me- | 
diterranean to the other. | 
6thly, Nor were it poſſible, that the Tide pe: 
ſhou'd be kept on foot, for ſi hundred Leagues IN 
together, by the gle Impulſe of ſo narrow a 
Gullet, the one way; did not the Moon's In- wh 
fluence, alternately puſh it again the other, at | 
leaſt once in every rwenty-four Hours; which it 
conſtantly does, from her Riſing till her South- 
ing, at the Road of Gibraltar: Much lels pla 
cou'd it raiſe the Tide higher at Venice, be- 
yond Sicily, which obſcructs its Courſe ; than | 7 
at Marſeilles, on this Side that Iſland ; did not 


the Moon influence it as powerfully on the | . 
Eaf# Side, as the Streights do on the Weſt; NMI 


and this alſo not by Attraction, but by Preſ- | 
fare ; ſince the Tide is drives all along, upon | pow 
the European Coaſt, and not drawn wards the | 
African; and is rais'd to the greateſ# Height, 
where the Sea is broadeſ? ; as between the I} 
Bottom of the Venetian Guiph, where the Tide er 
moſt abounds ; and the African Shore, where it 
IS ſcarce perceiv d at all. f 
Finally, Nor cou'd the Variety of Flux, and 
Reflux be produc d, without the ſpecial Contri- | 
vance of the Sea's Situation, for that purpoſe : 
As, to divide One Mediterranean Flood in- 
to Two, by a To- fold Paſſage into the Archi- 
pelago; and again to ſubdivide theſe Two into 
Four, by the /ame Means in the Exripus, aj 
| | dhe 
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the Water keeps low: And, on the contrary, 


upon its Riſing, to rejoin thoſe Four into Two, 
and re-unite thoſe Two into One, after their 
Separation, | 


So little does the Diverſity of Tides, found 


in our zarrow and ſhallow Seas; and much leſs 


the various Fluxes, and Refluxes of the de- 
pending Rivers, argue any Irregularity of Mo- 
tion in the Ocean itſelf; or the leaſt Deviation 
from the Intercourſe of the Sun, and Moon, 


which I have already deſcribed ; but meerly 


proceeds from ſome Inequality of the Paſſages 
and Shores, which haftens or retards their Moti- 
on; or Diſproportion in the Situation of the 
Place, that gives them as different a Recep- 
tion. 

Nay the Euripus, which for its Mulriplicity 
and Variety of Tides, has been hitherto an 


inextricable Riddle, to puxzel and perplex all 
Mankind; is fo far from laying any ve Di 
Feulty in our Way; That, when its Situation, 
and the Motions of the Tide conſequent thereto, 
are duly confider'd ; it proves to be a very fa- 


vourable and explanatory Inſtance and Exams 


ple, of what I have diſcours'd upon this Mat- 
ter, in other Places, | 
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SEC T. VI. 


Of the ſmall Number of Tides in ſome other Pla- 
ces; and Why, in the Port at Tunkin, there 
happens but one Flood in twenty-four Hours; 
and twice each Month, no Tide at all. 


IN CE the Plarality of Tides, above the 
uſual Stint (as I have ſhewn) proceeds 


from the like Number of Channels, dividing | 


em as they ſucceſſevely poſs into the ſame Gulph, 
or Port: And, on the contrary, their Paucity 
is occaſion'd by as many Gulpbs, ſtill con- 
tracting diſtin Tides, and thoſe alſo deriv'd 
from different Seas, into half their Number: 
And ſince I have made it plain, how the com- 
mon Tides, which conſtantly affect other Seas, 
but twice in twenty-four Hours, become 
doubled in the Iriſh Gulpb, and redoubl'd in the 
Euripus : It now remains, on the contrary, to 
produce a Parallel Inſtance, wherein Four di- 
fin Floods, and thoſe allo proceeding from 
diverſe Seas, are daily joind into To, and 


theſe /ubjoind at laſt into One; and this alſo, 
is lometimes intermitted: And in order to 
ſhew, by what Means it is effected; take here, 
what is reported of the Port at Tunkin in China, 


for Matter of Fact: 


* In the faid Port, there is but one Flood 
and Ebb in twenty-four Hours; and twice 
«© in each Month, (viz. when the Moon is 


ic 


near the Equinox) there is 20 Tide at all 


© bur the Water is ſtagnant; but with tha 


* Moon's Declination there begin, a Tide 


© whicl 


Supernumerary or Defective. 


which is greater when ſhe is in the Tropical 
Signs; only with this difference, that 
when the Moon is to the Norward of the 
Equinoctial, it flows when ſhe is above the 
Earth, and ebbs when ſhe is under it; ſo, 
as to make High-water at Moon's Setting, 
and Low-water at Moon's Riſing: But, on 
the contrary, the Moon's being to the 
" Southward, makes High-water at Riſing, 
and Low at Setting; it Ebbing all the 
Time, ſhe is above the Horixon; as appears 


** more at large, Philoſ. Tranſact. Numb. 
. 


To diſcloſe tbe Cauſe of this odd Appear- 
ance of the Tide at Tunkin, with regard to 
what happens of the ſame Nature in the 
Iriſh Gulph and the Euripas ; it is to be noted, 
that theſe three Arms of the Sea are ſtretch d 
out from North to South, and lie open at both 
Ends, to receive their reſpective Floods; 
which here at Tunkin, are propagated from 
different Seas; by the North Channel from the 
Pacifick, and on the South from the Indian O- 
cean ; But what is more remarkable; at the 
Middle of the Guiph (where theſe Floods 
meet), lies open a Bay of a vaſt Extent, to 
receive em, and to carry their Streams to the 
Port; where they make but one Flood and 
Ebb in twenty four Hours 5; and the Manner 
how this is effected, is what I now undertake 
to deſcribe. | | 

As for the Manner of their Concurrence, 
inſtead of hitting an exact Time for their 
Conjunction, the South Tides arrive not till / 


Hours after thoſe out of the North; the Indian 


Ocean, 


U3 
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Ocean, whence they are propagated, lying at 
leaſt ſeventy Degrees to the Weſtward of the Pa- 
cifick : Beſides, the Molucca's, which they are 
to traverſe, muſt be no ſmall Impediment, to 


retard their Journey thither: So that their 


Floods muſt reach the Gulph ſucceſſively, one 
after another, at . Hours Diſtance: Yet, in 


regard each Two of the ſame Sort, have their 
reſpective North and South-Paſſages, for their 
Entrance into it; and come no oftner than 
Twice, within the Space of zwenty-four Hours; 
they have twelve Hours apiece, to make their 


Fluxes and Refluxes, forward and backward, 


as compleat as in other Seas. . 

But all Fur Floods, when they reach the 
Middle of the Gulph, being of courſe to enter 
into the Mouth of the Bay, ſucceſſively at 
every ſix Hours End; and it being a Lake of 
@ vaſt Extent, and horizontally Level; their re- 
curring Ebbs cannot make ſo quick a Return 
out of it, as not to ſtagnate : Beſides, one 


Flood ſtill overraking another, cer it be half 


ſpent, the Water in the By rauſt riſe all the 
white, and iwell up a Tumour in the Port, 
which lies in the Bottom of it, till it reach a 
determinate Height, which cannot be ſurpaſs'd; 
and muſt ſtand acunted co that advanced Pitch, 
as long as their united Forces continue equal, 
to ſupport it al;zeailthe while; as it happens, 
when the Moon is near the Equinox. - | 
But the State of this Topping Flood being 
violent, ſo as to raiſe the Water in the Port a- 
bove the Bay, and in the Bay above the Gulph, 


and in the Gulyb above the natural Lewel of the 


Oceans, whence they proceed; and is raiſed 
by ſome Tuo of thoſe Floods, which chance 


to over-power their Fellows; this ſurpaſſing 


Height of Water, muſt ebb off again on the 


weaker Side, in as long a Time as it was in riſing; 
that is to ſay, in twelve Hours apiece: So that 
all four concur to make but one Flood and Ebb 
in twenty-four Hours; as is manifeſt. 


Now, to aflign which two Tides muſt be 
predominant over the other, with regard to the 
Situation of the ſaid Port: Since it lies eighteen 
Degrees to the North of the Equator; the North 
Tide, muſt needs be Superior: Again, for- 
aſmuch as the Primary Tides muſt exceed the 
Secondary Ones, the Primary North-Tide muſt 
be Supream: And, ſeeing the Port lies be- 
tween the Tropicks, the ſaid North-Tide muſt 
make High-water at the Moon's Setting (as it 
actually happens at Tunkin ), as being the Re- 
ſult of the Ebb which ſhe had cauſed by her 
Preſſure, at her Southing upon the ſame Me- 
ridian. 

Again, the Secondary North-Tide muſt needs 
exceed any that can be rais d in the South; in 
regard the Pacifick Ocean, whence it 1s propa- 
gated, coaſts the Gulph all along upon its 
North, and Eaſt Quarters ; where it finds 
Store of Ixlets to receive it, which are both 
ſhort and direct: Whereas thoſe from the In- 
dian Sea come farther off; and, having the 
crooked Windings of the Molucca Streights tO 
traverſe, are half ſpent before they arrive: 
Beſides, this Secondary Tide, hap'ning twelve 
Hours after its Primary One, falls at a right 
Time to work the ſame Effect in the Port, by 
the Concurrence of its Aſſociate out of the 
N U 4 South 


Supernumerary or Defective. 
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South, at the Riſing of the Moon, that its 
Compecitor did at Setting. 
Now, to ſtate the reſpective Efficacy of their 
mutual Concurrences, as they make one circular 
Revolution, according to their % honrly Sauce 


con, as IJ have already deſcribed ; it is re- 
markalle, that, whereas the Primary North. 
Tide has but the Secondary One out of the 
South ( which is the laſt and weakeſt of that 
Order) for its Partner: This Secondary North 
One, has the Primary One out of the South to 
precece e it, and ful the Bay pretty full, before 
it arrive ; to raile it at lealt to an equel Pitch, 
with its O Competitor; that both jouarly may 
hold the Vaters E gullil. inns ready, and the 
Tide in ſuſpe ce while the Moon ſtands 
Neuter, near the Equinoctial; as it actually 
0 ppens in the ſaid Port rwice every Month. 
But u 
1 the decline towards the Nor Ward, the Pri- 
mar) Tide, on that Side of the Equator, be- 
12 more enforced by her Preſſure, 
High- water at her Setting: But, repaſling the 
EquinoRial Soutbward, the Secondary North 
Zide (which! nap net 1 at the twelve Hours 
End ) thro the more favourable 
me give 5 che Pr; a Sour Tide, its Aſſociate, 
on the contrary, ſhifts the Tide from her Set- 
ting to her Riſing : And the nearer ſhe ap- 
proaches to either Tropick, the reſpective Tide 
becomes more advanced; and that One joint 
Jide, being compos 4 o all - Pour 3 Two to 
Flood it up into th Port, and. Two to 
Ebb it G _ Flux and Reflux 


QUT. 48 
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tele Hours apiece: Which 
& 


72 nut Continue 
gives 


ain 4 
* 


pon her Declinatien the Tide riſes ; and 


makes 


Aſlſiſtance 


* 
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gives a juſt and full Account of the hole 
Appearance. 5 


Such have been the various Phenomena of 
the Tide, thro'out the Ocean, according to 
my beſt Information, as I have deſcribed ; yet 
no one of em has thwarted the Doctrine I 
have deliver'd upon that Subject, in the leaſt : 
And fo much they have been diver{fy'd by 
the occurring Coaſts and Shores, and their In- 
lets within Land; that, upon fight, they ap- 


pear'd univerſally Anomalous, in ſome reſpect 


or other; yet ſtill have fairly accorded with 
the Principles I have here laid, and the Uſe 
I have made of em: But as for their Paucity, 
or Plurality in any Arms of the Sea, I found 
none that appear'd, upon ſight, fo odly extra- 
vagant as the Euripus, and the Port at Tunkin ; 
nor any that prov'd more ſuited to my Pur- 
poſe, and regular, upon a due Examen of all 


their Circumſtances, thro'out the Univerſe, 


132 
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SE CT; IL 


Of the Various Floods and Currents, found in the. 
Magellanick Streight, of tbe Boſphorus, 
and at Gibraltar; Their ſeveral Caules; and 
the Manner how t are occrſcow d. | 


COINCE I have ſhewn already, what 
0 Tides have been occationd in the Galphs 
of ſeveral Seas, by their Floods poſting thi- 
ther thro' Streights and Paſſages, differently at- 
fecting them; It now ogccuis farther to de- 

| monitrate, 
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Various Tides and Currents 


monſtrate, what Floods and Currents are found 


in thoſe Streights 3 ; when they mediately con- 


join as different Seas; as, I. Either Two eve. 


which moſt conftantly affeas any of thoſe! 

Streights. {till deſcends from a higher Situation 
to a lower: Hence it is, that the Anian and 
Molucca Streights, Which, 


ral Oceans; 2. Or Two Iland Seas; 3 Or elſe, 
One of the one Sort with another of the 
ether. q 


It is generally obſerv'd, that the Stream 


in the North, 
join the Pacifick with the Tartarian; and in 
the South, with the Indian Ocean; as alſo the 
Magellanick Frith does the Ethiopick with the 
South Sea; all three Currents deſcend Wiſtward, 
from Oceans raid and puſh'd forward by an 
Eaſterly Wind, into a loer Water: As, on the 
Contrary, the Stream, at Gibraltar, deſcends 
into the Eaſtern Mediterranean Sea, draind 
| wang than the Atlantick Ocean, by the ſcorch- 
ing Beams of the Sun; and the Boſpborus de- 
ſcends from the Higher Euxine (ſwell'd with 
the Danube, Boriſehenet, T anais, &c.) into the 
Lower Archipelago, which receives not a pro- 
portionate Recruit. 
Now, as to thoſe Streams, or Currents, 
3 are peculiar to the Streights of every 
ort 
One of each Kind, which is moſt remarkable 


for the great Diverſity of their Floods ; _ 


Fir, The Magellanick Strcight, which con- 
10ins the Ethiopick and Pacifick Oceans, beſides 
its conſtant Stream int 0 the Veſt, has alſo 4 
Tide that ſets in with it, which riſes and falls 


con- 


and, for Brevity's ſake, to ſingle out 


every 


found in certain Streights. 
every fox Hours, with about twelve Minutes In- 


from the Pacifick, falls into the Mouth of it 
at the Weſt End, which contracts itſelf nar- 
rower towards the Eaff, for thirty Leagues to- 
gether ; till the Gulph become ſtraiteſt, and 
the oppoſite Floods grow ſharpeſt, when they 


chance to re-encounter near it. 


So that the Paſſenger,” to render this Gulph 


Nævigable, avoids the falling in with their Oc- 


courſe, where the Streight is narroweſt; by 


taking the Firſt of his Tide, to bring the Vel- 


fel into it, and carry her thro' ir, before ſhe 
meets with the Adverſe Flood; that the Chan- 
nel becoming re-en/arged, (the One being not 
too much contracted, nor the Other relax'd,) 
their occurring Streams may ſwell up gently 
into calm and ſmooth Water: ſo that, if a 
brisk Gale favour the Ship's deſign'd Courſe, the 
may bear up againſt the Stream, either to the 
Eaſt or Weſt, ſo as to make the Voyager Paſſage 
quick and ſafe: Inſomuch that the good Suc- 
ceſs of ſome, who Timed and Tided the 
Shooting this Gulph aright, have diſcredited 


> 


terval, as in other Seas: And a contrary Tide, 


the diſmal Reports of others, as feigned and 


fabulous. 
But, Mr. Dampier found 'em much other- 
wiſe ; who tells us, That after his Ship was 


run into the Mouth of Le Mairs Streight, 


(which is near the Magellanich, but much lets 
difficult and dangerous) “ They found a 
*© ſtrong Tide, ſetting out of the Streight to 


ce the Nortbward, and like to founder the Ship; 


*© but whether Flood or Ebb, they knew not; 
* only it made à ſhort cocking Sea, as if it had 
© been a Race, where two Floods met, for it 


[ 


© ran 
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The fell in with the occurring Floods, where the 


Various Tides and Currents 
ce ran every Way: Sometimes breaking in ove 
ce their Waſte, ſometimes over their Poop 
ce fometimes over the Bow, and the Ship ofs 


© like an Egg-ſhell ; fo that they never felt 
ec ſuch uncertain Ferks in a Ship: And belike 


* 


Paſſage was ſtraiteſt. 


Secondly, As to the Boſphorus, which, tho” it 
be a Streight between two Inland Seas, without 
any Connexion with che Ocean, or Depen 
dance on its Tide; yet tis obnoxious to ax 
great a Diverſity of Currents, which PLrOocee 
from different Caules. 

1, Concerning that Current, out of thd 
Enxine Sea into the Archipelago, from North t 
South, it necellarily deſcends by the PropentionSing 
of its own 1/7, eight (having neicher Wind noi Por 
Tide to drive it); and conſequently it de late 
ſcends from a bigher Station, to a. lower; thdll ont 
Euxine overiiowing the Archipelago, as being inf ſan 
Proportion rep] lenifh'd and /well'd by the Ha. 
nube, Tanais, Boriſthenes, &c. more plentiful- pre 
iy than the AMcditerranean Sea, which exceed pho 
it at leaſt enrice its Compals. the 
24h%, Whereas the ſaid. Stream is but ff Foot Fu 
deep, and floats upon a contrary one out of the] aft 
Archi pelago, Which prepond. Yates it, as is found 
by fut dey Ergee ts 5 tis no more a Won- 
der, that it floats upon the Surface of the 44- to 
verſe Gurient, than that Oz ſwims upon thef G. 
Surface of ot he „ it 

3d), Nor is ic more Range, that the Salter} f 
and conſequer tly the denſer and heavier, Wa- 14 

the Arad vel, go, ſhou'd force its Way un ar 
wer the Euxine Stream, into the Nor- by its] C 
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Preponderation (which is freſher and ligbter, 
and ſo leſs able to reſſ it): And the nearer 
ic ſinks to the Bottom, {till it becomes more 
ponderous, and enabled to preſs forward, in Pro- 
portion to its Weight upon a deeper Deſcent ; 
eſpecially about the Middle of the Channel, 
where the Counter-floods have Liberty to ex- 
preſs the Energy of their Height, and Weigbt, 
to the greateſt Advantage. 

Finally, if it be true, as is reported, that 
the Two Coaſting Currents of this Streight, run 
counter; that, on the Weſt Side, towards the 
South; while the other on the Eaß, returns 
into the North; it is no more than ordinarily 
happens, when the freſh and ſalt Floods | be- 
ing diverted at the Entrance into any of our 
Ports, each apart to the contrary Side, by ſome 
latent Rock, or oblique Bank of Sand]; the 
one comes in, and the other goes out at the 
ſame Time; paſling by each other di/#inguiſha- 
bly, perhaps for a League together: So in our 
preſent Caſe, the oppoſite Mouths of the Be 
phorus, being diverced ſeveral ways, direct 
their Coaſting Currents, the one towards the 
Euxine, and the other towards the Archipelago, 
aſter the ſame Manner. 


Thirdly, The Atlantick Tide, which ſets in- 


to the Mediterranean Sea, thro' the Streight of 


Gibraltar, ſwells the Stream which tranſmits 
it thither, and lets it fall alternatly at every 
fix Hours End; with an Interval of twelve 
Minutes, like the Magellunick Gulph ; and both 
are devolv'd together, down the Middle of the 
Channel; while each precedent Flood re- 
turns, by Reſult, ſrom the Bottom of the Le- 

Vans; 


— 
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vant; partly reſtored by Libration, and partly 


re- enforced by the Encreaſing Preſſure of the 
Sout hing Moon, to refund on each Side a 


Coaſt ing Current into the Ocean, whence it 
came ; as the Boat-man, where he cannot | 
ſtem the Midale Stream, follows the Bank to 


find calmer Water. 


And, that this Secondary Reſulting Tide, may 
reach the Height of the Primary one (be. 
ſides the Moon's aforeſaid Re-eniorcement ), | 
the joint Inclination of the oppoſite Shores, up} 
to the Streight's Mouth, concurs to unite, and 
proportionably to raiſe the Height of that 
Tide, which was before dilated and lower'd all 
the way, from 'Sicily (the Axe of its Li- 


bration ) on each Side of the occurring Stream; 


ſo as to refund part of their borrow'd Water, 
into the Ocean itſelf ; *till the undiſtinguiſha- | 
ble Union of all three Floods in one, ſufficeth to | 
re- advance ſtill another reſulting Tide, to an 
equal Height with the former, which imme. 


diately preceded it. 


Thus the Diurnal Courſe of the Moon, 
drives the Tidal Tumour with Ups and Downs, 


of ſix Hours apiece, from the Bottom of the 


Streights Mouth, to the Point of Gibraltar, 
Eaſt and Weſt 3 and the Weight of her Preſſure 
being advanced, in Proportion to the Height 
of her Advance towards the South; the ſaid 
Tumour muſt ſell moſt, at the Places that 
extend fartheſt North; as at Venice, in the Bot- 


tom of the Adriatick; and at Marſeilles, in the 


Gulph of Lyons; where it {wells a Foot, where» 
as it bears up elſewhere, ſcarce ſix Inches: 
But her Advance lying between Eaſt and Weſt 

TT all 
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y all the while, the yielding Tide muſt be dri- 
ie I ven towards N. . and reſult from N. E. on 
a the Spaniſh Shores, for Inſtance ; and run from 
it C. Fangerola into the Srreight's Mouth, at Sout h- 
of Wl »e/f, as is found by the Pilot's Obſervation : 
to And, ſince he has furniſh'd us with a very. ac- 

N curate Account of the ſeveral Motions of the 
ay 74% found therein, twill not be amiſs to have 


e. their ſundry Appearances farther examin d, and 
„ ian diſcus. © 7 1 


nd —äͤ— 

lat 

all r. 

1. more particular Account of the Tide, in the 

25 | Streight of Gibraltar 5 from Experience aud 

Kg Reaſon, 1 0 

la- 

to F pg ES = 

an give my ſaid Account, an unque- 

16 | ſtionable Aſſurance ; 1/, I produce for 
it, as to Matter of Fact, our Engliſh Pilos's 
Obſervation, in his own expreſs Words: 

on, 2dly, In regard the Streights Mouth contains 


Five ſundry Streams, which paſs thro' it out 
Jof the Atlantick Ocean, into the Mediterra- 
© 1:47: Sea; I delineate em to the Eye in a 
Map, exactly the ſame with his: And, 34h, 
Foraſmuch as their Currents differ no leſs in 
Point of Time; I extract their Periods alſo, 
out of his 7ide-Table : only abridge, as to the 
Diurnal Courſe of the New-44o0n Tide; and 
begin, as he doth, with the Deſcription of 
that, which is peculiar to C. Tarife and Tan- 
„ ier; and the only one, that flows out of the 
(4 92 | „ 
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The Pilot's Obſervation, of the Tide in the Steig 


& At Tangier and Tariffe, a S. V. by 
Moon maketh full Sea, at II ;, on the S 
but in all Parts of the Streight's Mouth, hill 
Flood runs until a V. by S. Moon, or V ? 
All the other Parts of the Streight's Mouth 
have Flood out of the e, which runs 


« from C. Spartel, and C. Trafalgar, on e 
6 Side, along by the Shore, much ſtrong 
cc 


than in the 34:ddlc ; to the Eaſtward, as 
& as C. Cabrita on the Spaniſh Side, and A 
Hill on the Barbary Side; and at theſe Tali 
Points, meets the Flood that cometh ol 
of the N. E. about the Point of Gibraltafi 
and runs S. V. into the Streigbt's Mouth, al 
the firſt quarter Flood; and the Remain 
der of the Tide, the Flood ſetteth from 
7 Point of Gibraltar, M. S. M. towards C. 
. WW 
At the Typ of High-water, there comet 
always out of the Ve; between the mull 
Capes, a Race of a Current, which ſprea 
eth the whole Streight's Mouth, from Wil 
to Side, but continues on neither ſeldom 
longer than half an Hour; but in the Mi 
of the Streight's Mouth, the Current runs 
the Eaſ ard very ſtrong, all the Tide 
Ebb; and the Race of a Current, fal, 
always between Ape's- Hill, and C. Cabritif 
at 2 V. by S. Moon; and at hat Inſtant bl 
gins the Ebb, on the We Side of thoſetw 
** Pulnts, to run to the Eaſt ward. 
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** The Tide of Ebb, on the Spaniſh Coaſt, 
runs from Cape Cabrita, about two Leagues 
broad from the Shore, as far as the 
Iſland of Tariffe and runs between the 
Iſland and the Main, all the Tide of Ebb, 
along by the Shore, towards Cape Trafalgar ; 
but on the South Side of the Iſland, the 
Ebb runs very narrow, except it be in a Set 


of fair Weather. 


* The Tide of Ebb, on the Barbary Side, 
runs from Apes Hill but narrow along the 
Shore, as far as the Point of Alcaſar ; but, on 
the Weſt Side of the Point, thwart of the 
Bay, the Tide runs about three Miles broad; 
and at the C. Malabata, which is the Eaſter- 
moſt Point of the Bay of Tangier, about 
two Miles broad; and ſo continues to the 
Weſtward, out to C. Spartel - and from 


thence, the Ebb runs S. V. along the Shore, 


towards Salley. 

The Ebb, to the Eaſtward of C. Cabrita, 
and Apes Hill, is begun by the foreſaid 
Race of Current, which ſpreadeth from 


the one Side to the other, between Gibral- 


tar and Ceuta Point, and runs in E. N. E. in 
the Middle; from the Point of Ape's Hill 
to the Point of Ceuta, along the Shore, ail 
the firſt half Tide; and the remaining 
half Tide, the Current runs from C. Ca- 


brita, E. S. E. into the Streighi s Mouth, by 


the Point of Ceuta; and from the Point of 
Gibraltar, the firſt half Ebb runs N. E. in- 
to them, towards C. Frangerola. 
Thus far the Pilor's Obſervation, 
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The Pilots Delineation of the Streights M ci 
Mouth, with regard to its five-fold Tract of 
_ Currents, is as L have deſcribed in the aforegoing vi 
Map : Now, to inſpect his Table of the Tides, M 
for the Periods of their Floods and Ebbs, upon it 
every Line; Firſt, From the Line B, to the rc 
African Shore, the Tide begins to Flow Ef- k. 
ward, at 10h; and Ebbs to the Weſtward, at In 
4* : And from the Line C, on the Spariſh Ml C 
Coaſt, it begins to Flow. to the Weſtward, at pe 
11h; and to Ebb alſo to the Weſtward, at 55; Ml ta 
yet, between the Offing Lines TT on the 
one Side, it Flows not to the Eaſtward, til! th. 
1 ; and Ebbs not to the Weſtward, till 7" : Ml Ez 
And between the Offing Lines OO on the . 
other Side, it begins not to Flow to the Ea. i by 
ward, till 2" ; nor Ebbs to the Weſtward, till e 
8h; while the Middle Current ſtill Flows ov 
to the Eaſiward, at near the ſame Height, If rec 
Y without Intermiſſion. x | | 
—_ Seeing therefore all theſe Floods and Ebbs, i dif 
K are ſtirr'd up, and let fall again, by the ſame Ti 
Flux and Reflux of one ſingle Wave, or Tu- Ho 
mour of the Sea, yet no Two of either Sort, I ſtit 
begin to riſe or ſubſide at the ſame Time; the 
Queſtion is, how they become ſo differently Str. 
diſpos'd, to reſent its Impulſe ? Flo 
Firſt, The Coaſting Streams, which firſt re- ma 
ceive its Influence, are beſt diſpos d for that | ſg 
purpoſe; as having no ſpecial Inclination of the 
their own, to reſiſt it; nor Depth of Water, and 
for any to be impreſs'd. into; but, Floating || 5b : 
upon ſhallow. and ſboaly Bottoms, are eaſily gin 
ſtirr'd, and as ſoon appeas'd, like ſhallow Lakes, [Flo 
upon every Wind that blows, or Calm = ral 
ſha 
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ihall happen; and ſo muſt take the i No- 
tice of any Commotion. | 
On the contrary, the Middle Current, ha- 
ving Fall enough to direct its Flux to the Eaft- 
ward, and Channel of ten Leagues to continue 
it the ſame ; having alſo Dep:h of Water to 
rowl forward, and the Atlantick Ocean, to 
keep it ſupply'd to its full Height: Without 
Impediment of Coaſt, or Shore, to defect its 


Courſe, or leſſen it Speed, mult ſuffer no De- 


pendence on the Moon, to hinder its Precipi- 
tation. g 

But the Offing Floods, interpoſing between 
the two Extreams, muſt partake of both theſe 
Extreams, by their mutual Coherence ; the 
Inconſtancy of the one, ſo as to Ebb and Flow 
by Lunar Influence; and withal the Sreadi= 
neſs of the other, not to be wronght upon 
over-haſtily ; but, as it is three Hours later, in 
receiving the Tidal Impreflion ; ſo to pre- 
ſerve it as much longer; but yet as all theſe 
different Motions being regulated, by the 
Tide's /ix hourly Revolution; ſo at every fix 
Hours End, to make, by a timely Ebb, Re- 
And, 

Firſt, The Pilot obſerves, that the Coafting 
Stream, on the Spaniſh Side, that begins co 


Flow at 110, and ſhou'd continue ſo till 5*, 
makes High-water ar Tariffe an Hour and half 
ſponer: 24/y, That the Coaſting Tide, near 


the African Shore, which begins to Flow at 100, 
and ſhou'd Ebb at 4h, continues running till 
5h: 3d ly, That the Offing Floods, which be- 
gin not to {well 'till 1 and ah, and ſhou'd 
Flow 'till 1h and 80; yet fall with the gene- 


ral Ebb, between C. Cabrita and Apes Hill, 
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at Fh: Laſily), That the Tide from the 


N. E. both Flows and Ebbs to the Me- 
ward, out of the Mediterranean into the 
Arlantick, whoſe Situation muſt be higher, to 


give the Middle Current the quite contrary 
Motion: Now, to reconcile the Pilot“ one | 


dar, to his Obſeroaticn 3 and both to Truth, 
the Points aforeſaid; 


1 the 25 Point; to wit, That 
the Tide which came from the N. E. and 


began to Flow at 11b, and boldly enter'd the 
Streight's Mouth to S. W. at che dead Ebb, for 
the firſt Quarter of its Flood; (till the Re- 
mainder was deflected from the Point of Gi- 
braltar, to W. S. W. by the Springing Weſtern 
Tide, towards C. Cabrita, and thence to Cape 
Tarife ); made High- water there, at 2b ;; 
that is, two Hours and an half before Fh: 
When, according to the Pilot's Tide-Table, 
it ſhou d have begun its Ebb: 4»/2y. But the 
Sea was Full at half Tide there, in regard the 
Coaſting Channel was ſtraiteſt; and withal an 
Iſand was objected to its Courſe, when its 
Flux was briskeſt, and had Water enough to 
reſult, at its firſt Appulſe, higher than the 
Stream was able to maintain, after the Ener- 
gy of that Puſh was over; tho' it continued 
to Flow afterwards, to its full Time. 

The ſame Tidal Tumour that came from 
the N. E. makes alſo Full Sea at Tangier, on 
the oppoſite Coalt of Barbary, near the ſame 
Time; having paſsd from Ceuta Point, by 
Ape s Hill and C. Alcaſar, as far as C. Malabata; 
where the Coaſt moſt ſraitens, and Rocks 
oppoſe it; and withal, the /. ern Flood oc- 
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curs, to {well it as high at Tangier, as it roſe 
before at Iſle Tariffe ; yet with this difference, 
that the Tide of Ebb continued its Courſe to 
the Weſtward, beyond C. Trafalgar; whereas 
this Eaſtern Flood is born to the Eaſtward 
whence it came, by the Current out of the 
Weſt ; before it reach C. Spartel towards the 
Ocean, to compleat its ſix Hours Ebb. 
Secondly, It is obſerv'd, that the Coaſting 


Tide, on the African Side, which begins to 
Flo at 10; 


and has but till 4", allow'd it 
to its Ebb by the Tide-Table, yet continues 
running to the Eaſt ward, till 5* at leaſt: 
Anſw. That the Firſt of the Tide, is carried 
to the Eaſeward ſo far, by the common Current 
out of the Veſt; while the hinder End of its 
Flood is upon an Ebb, after the faid Allowance 


195 


is expired: As Sea-floods in freſh Rivers, Ebb 


near the Sea, while they Flow to the Land- 
ward, at a greater Diſtance. 

Thirdly, That the Offing Floods, which begin 
not to {well 'cill 1* and 2", in the Afternoon; 
and ought to Flow 'cill 7 and 8, at Night; 
yet Fall, between C. Cabrita and Apes Hill, 
at 5* in the Evening; wich the geneial Ebb 
of the Weſtern Flood, in all Parts of the 


 Streight's Mouth, at once: Anſw. Notwith- 


ſtanding, they continue their Flux to the 
Eaſtward, to their ſtated Terms of fix Hours 
apiece, though they cannot re-advance the 
Tjde to that topping Height, it had before; 
and they return not their Stream of Ebb, 
till it be withdrawn by the Tidal Reflux of 
the Ocean; which ſet ic on foot ſo late, and 
was as long in withdrawing it Motion ; which 
was done with equal Difficulty both ways, 
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and conſequently muſt be perform'd in the 


ſame Space of Time. 


| Fourthly, That the aforeſaid N. E. Tide, 
both Flows and Ebbs, along the Spaniſh Shore, 


perpetually to the Weſtward, quite contrary | 


to the Middle Current, which runs without an 

Tidal Ups and Downs, as conſtantly to the 
Eaſt ward; and conſequently from the Higher 
Situation of the Atlantick, into the Lower of 
the Mediterranean Sea; which ſeems to render 
the contrary Motion of the Tide impoſſible: 
Anſw. To make thoſe oppoſite Flux's con- 
ſiſt-nt, it ſufficeth that the Mediterranean Flood 
advance above the Arlantick Ebb, to convert 


their Courſes : Nor does the Flux of the Mid- 


dle Current intermit, at Low-water, nor ex- 
ceed when it is higheſt in the Atlantick, but 


obſerves the Mean betwixt em: As the Spout | 


of a Pump keeps to a conſtant Stream, tho' 
the Water in the Tube rife and fall at every 


Stroak, ten or twelve Inches ; yet the Side | 


Streams, ſometimes exceed the Speed of the 


Middle Current, between C. Cabrita and the 


Congreſs-height : Hence it is obſerv'd, 

Fifihly, That the Tidal Flood out of the 
Miese, runs more ſtrongly from betwixt C. Tra- 
falgar and C. Spartel, than the Middle Current; 
which obſerves a Mey between the higheſt 
Flood, and the loweſt Ebb ; and follows the 
Shores of Spain and Barbary, till it meets the 
N. E. Flood, between C. Cabrita and Ape's 
Hail, where they Counter-ſwell each other, till 


the Water be full thro'out the Streight's Mouth | 


( Tariffe and Tangicr excepted ) till 5* that 
the Atlantick Flood, which made High- water 
on the Promontories of treland, France and 
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Spain, at 3; and fill'd their Ports, at 4; now 
reacheth the Bottom of the Srreight's Mouth, 
and fills all full, at 5* ; and bears down. the 
EafternEbbing, which damm'd up their Paſſage 
thitherwards, all the while: Till, 
Laſtly, As this Univerſal Deluge came from 
all Parts, and chiefly from E. or V. with a 
Point or two of N. or S. ſo, after the Top 
of the Tide, has broken down the Ratnpire 
of the Tumour, that withſtood it; a gene- 


ral Puſh is made to the Eaſtward; yet, after 


half an Hour is over, it Ebbs every way at 
once, from the Topping Height: The Mid- 
dle flows Eaftward ; the North Stream, towards 


Gibraltar; and the South, to Ceuta Point with 


Freedom, without any Deffection for the firſt 
Half-Tide of Ebb: But the Remainder is dri- 
ven by the N. E. ſpringing: Flood, by degrees 
tranſverſly, thwart the Mouth of the Streight, 
from C. Cabrita to Ceuta Point; to end this Tide, 
with the beginning of the next, and per- 
fect the Circle. | | 

The Pilot, having finiſh'd his moſt accurate 
Obſervation, gives us a Caſt of his Office; by 
directing, how to turn thro' the Srreight 5 
Mouth, the Wind being Weſterly : viz. To ply 
to the Windward on the Spaniſh Side, from the 
Point of Gibraltar to C. Cabrita, and from 
thence to Ie Tariffe: And, having Tided two 
or three ſhort Boards up to the Windward, 
a little before High-water, and the Race of 
Current out of the Mit, the Ship is to be 
Anchor d there, till fo much of the Tide be 


ſpent, as to get over to the Barbary Side; and 
take the Tide of Ebb, as to fall to the Ve- 


ward of the Point of Alcaſar, that ſhe may get 
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into the Bay of Tangier, by a Low- water; 
and obſerving the 'Tide, may turn at Plea- 
ſure. | 


So eafily are reſolvd the Polis and Diffi- 


culties, ariſing from the wvaricus Tides and Cur- 
rents of thoſe Friths and Streights, that inter- 
fare between Seas of all Sorts ; particularly 
the Magellanick, the Boſphorus, and that of 
Gibraltar; which, for the Mu/riplicity and Con- 
trariety of their Fluxes, ſeem to include and 


explicate all the reſt : Only certain Miſtakes 


remain to be rectified, concerning the Cauſes 
of Whirlpools, found in ſome Seas; and of 
ſubterraneous Rivers, fancied to be in others; 
and both upon weak Grounds, and for im- 
practicable Uſes, as ſhall be demonſtrated in 
the enſuing Section. | 
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Of Whirlpools, ftirr'd up in the Sea; their De- 
pendance on the Tide; and, how they are cc- 
caſion d. | | 


INCE the whole Courſe of the Tide is 


progreſſi ve, and direct; as far as the Obli- 
quity of tranſverſe Coaſts and Shores permits: 


It occurs to enquire, How ſuch a circular Whir- 
ling of Water can be ſtirr'd up, even in the 
Ocean itſelf, by its Means; and for what Uſe 
it may ſerve? And to direct our Enquiry, 
*ewill not be amiſs to conſult thoſe Eddies 
in Brooks, and Rivers, which much reſemble 


and Indraughts of Water. 


'em- nearer home; and examine, ho they 


are made to the Bottom; which may be done 


as good cheap, and wich icfs Labour, 


Firſt, To ſlir up ſuch 7/þi-1p.rl;, as every 
{mall Rill is capable of; it is requiſite, chat 
the Current which produceth it, be, in part, 
defletted by ſome Bank of Sand, Gravel, Oc. 
into a ſhelter'd adjoining Poel of calmer Water; 
where it has Liberty to wheel about its crooked 
Confinement, till it rejoin its own Stream, 
where it began to circulate : Bur falling with- 
in its former Compaſs, its Revolutions till 
become more and more contracted, ſpirally, 
and they terminate at laſt, Periminckle-like, in 
the Center of their Circumgyration; whichec 
it carries all its Vreck of Straw, Leaves, Cc. 
to turn around their own Center, Withour End 
or Limit; and the like happens in Rivers, and 
Arms of the Sea, where the freſh or ſalt 
Floods meet with Shores, or Shelves, which 
are apt to turn and wind em into Guiphs, and 
Whiripools, of a larger Extent. a 

Secondly, It is to be noted, that Sands and 
Shelves under Water, as effectually cauſe the 
aforeſaid Defle&ion, & cc. as the Banks and 
Shores do above it; and, by the Crookednels 
of their Channels, inflect the Sea- Currents in- 
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to ſpiral Circumvolutions ; ſo that the incum- 


bent Surface of the Sea-water, belt about, 


and is revolv'd circularly whence it came, in 
compliance with the Streams «nderneath, by 
their mutual Coheſion, as aforeſaid : Thus the 
Effe& is patent, tho' the Cauſe be concealed ; 
as well in the Ocean itfelf, as in our Ri- 


vers, or Arms of the Sea, according to the 


ſeveral 
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ſeveral Situations of the Bottoms they move 


upon. 0 
Thirdly, It is obſervable, that, while the 
Brook, or River wherein they are found, 


continues ring, the Mhbirlpool flows higher a- 


bout its Circumference, than at its Center; and 


when it falls, on the contrary: As other | 


Streams are higher, at the Place whence they 
actually flow, than whither they finally tend: 


Hence it is, that Flowing, they gather the 


Wreck to their Centers; and when they fall, 
diſperſe it: So the Mhirlpool, for the ſame 
reaſon, while the Tide flows, attracts thoſe 
Ships into its Center, which fall within the 
Compaſs of its Spires; by letting em defcend 


all the while, *cill they be overſet and fwal- | 


low'd up; which, upon its Ebb is caſt up a- 
gain, and ſcatters their Wrecks around over 
the Sea, by a contrary Revolution. | 
Fourthly, To make this Appearance more 
remarkable, it is to be noted, 1/, That Flow- 
ing Streams are of a Convex Superficies, ſo as 
to be protuberant in the Middle; and Falling, 


* 


they become Concave : Hence it is, that the 


Flowing Tide, makes the Surface of the O- 
cean to appear rait d; and the Ebbing, to 


be as much depreſs d; which makes the Whirl- | 
pool ſeem to ſinł into the Sea, at the one Sea- | 


fon, and to riſe out of it again at the other: 
2dly, Since flowing Streams cannot /fop on a 


ſuddain, the hirIpoc! riſeth longer, than the 
Impulſe of the Current drives it: 34ly, The 


Channel which conveys it, being wider at its 


Entrance, than after tis ſpirally contracted; it 
muſt needs raiſe its Center much higher, than 
the Circumference. 


_ Two 
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and Indraughts of Water. 


Two ſuch Gulphs, as I have deſcribed, lie 
too near us to queſtion their Exiſtence ; the 
one, in our South Channel, near Normandy ; 
and the other is that famous one in the Ocean, 
upon the Coaft of Norway ; both which draw 


Veſſels ſpirally into their Cavities, by the Help 


of the Flowing Tide; and when it Ebbs, return 
'em back again from their Protuberances, ei- 
ther broken or whole, by the ſame vertiginous 
Tracts; That, upon the Coaſt of Normandy, 
reſtores em to their former Liberty, ſafe and 
ſound ; by gently unſolding thoſe Spires, which 
invol'd 'em before: But that other near Norway, 
daſhes em to pieces upon the Rock, in the 
Middle of it, and ſcatters their Wreck all the 
Sea over; Without ſwallowing em down in 
Gulphs, or Rivers under-ground ; or caſting em 
up again, as is commonly apprehended, 


Hence plainly appears, that no Conſe- 
quence can be drawn, from the alternate Ri- 
ſing and Falling of thoſe Gulphs, that they hold 
a Correſpondence with others of the fame 
Nature, wunder-ground ; which ſupplies em with 
Water, when they want it; and rakes it of 
again when they abound, by ſubterraneou Ca- 
vities made for that purpoſe : But, as a Spour, 
falling obliquely into a Tunnel, contracts a- 
like a Whirling about its Brink, whether the 
Pipe underneath be fob d, or open; fo do 


theſe Gulphs, without any ſuch ſubterraneous 


Communication, put on as diverſe Appearan- 
ces, by ſwelling or ſinking alternately, in all 
Places; and rejecting viciflitadinariouſly, what 
they had attracted before. 
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of Whirlpools, 


Sun IK 


A more particular Account of the Vortex, or Whirl- 
pool on the Coaſt of Norway; and, how eit is 
cauſed in every reſpect. 


of the Nature and production of | 
Whirlpools in general, by the Recital and | 


. a O exemplify what I have ſaid already, : 


farther Diſcuſſion of this, on the Coaſt of 
Norway : In order to infer, that ſubterraneous 
Aquæducts, are no more required to produce 


*em in the Ocean itſelf, than in Brooks, and | 


Rivers, where no ſuch Suppiies can be pre- 
tended ; to deal impartially between them, 
(ſince the Diſparity muſt lie, in the Diſpro- 


portion of the Cauſe, to the Effect): Firſt, I 


produce, in behalf of the Effect, the Deſcrip- 


tion given of it, in the Grammar of Geography ; | 
which ailerts ; that, in all Probability, the | 
ſaid Mhirlip od is occaſion'd, by ſome mighty 
ſubterrancous Hiatus : And, on the contrary, to | 
give the Cauſe its due Force, and Appli- | 
cation, I expoſe it to the View of Senſe, as | 
well as Underſtanding ; and exhibit the Place 
There, and How that Pool is ſeated, ac- | 
cording to Mr. Moll' Map of Europe; only | 
enlarged, to ſhew what Advantage the Tide 
makes of the Situation thereof, to give the 
Water its Whirling Motion; agreeable to the | 


Account already given of it, in the prece- 
dent Section: Take here, the ſaid 
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and Indraughts of Water. 
DESCRIPTION, Vix. 


© Upon the Coaſt of NORWAY, near the 
Iſle Hitteren, in the Latiude of 68, is that 
remarkable and dangerous Whirlpool, com- 
monly call'd Maos rTROOu, and by Naviga- 
tors the Naver, of the Sea; which Whirl- 
pool is, in all Probability, occaſion'd by 
ſome mighty ſablerraneous Har us, and proves 
fatal to Ships that approach too nigh, pro- 
vided it be in the Time of Flood; for then 
the Sea, upwards of to Leagues round, 
makes {uch a terrible Vox Ex, that the Force 
and Indraugbt of the Water, together with 
the Noiſe and Tumbling of the Waves upon 
one another, is rather to be admired than 
expreſs d: But, as in the Time of Flood, 
the Water is dran in with a mighty Force; 
ſo, during the Tide of Ebb, does it throw 
out the Sea with ſuch a Violence, that the 
heavieſt Bodies, then caſt into it, can't 
ſink ; but are zoſs'd back again by the impe- 
tuous Stream, which ruſheth out with in- 
credible Force: And during that Time, is 
abundance of Fiſhes caught by Fiſher-men, 
who watch the Opportunity ; for, being 
forc'd up to the Surface of the Water, they 
cannot well dive again, ſo violent is the 
riſing Current. 


Seeing therefore the aforegoing Deſcription, 


is ſo far agreed with my former Account, that 
Currents are the effective Cauſe of Whirlpools, 
whereſoever they happen; as to acknow- 


ledge, that, in the Time of Flood, is 


made 
chat 
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„ Vhidlpaok, ' — 
that terrible Vortex, that proves ſo fatal to 


Ships on the Coaſt of Nerway : And that du- 
ring the Tide of Ebb, the Water is thrown out 


with Violence, that was drawn in before; 
and that is ſaid to be the Cauſe, which being 


put, or taken away, the Efe& correſpondent- 
ly followeth, or ceaſeth : The Tide ſtands 
fair to be the Cauſe of the whirling Mution, 


as well on that Coaſt in the Sea, as the Cur- 


rents in Brooks and Rivers, do of their Eddies 
and Ibu lpools, of a ſmaller Size. 


And if ic be doubted, leſt the ſaid Cauſe 
ſhou'd want ſufficient Power, or Application, 
to produce ſo prodigious an Eyed; as that, in 
all Probability, ſome mighty [wbterraneous Hia- 
tus were required, to help it out; the Situa- 
tion of the Place, is to be farther conſider'd; 
and the foregoing Map to be inſpected, to 
find where the Diſadvantage lies: Which (if 
any were to be found,) wou'd be exhibited to 
Satisfaction. 


Fir, As to the Application of the Tidal 
Force, on the Coaſt of Norway, where this 
Whirlpoo! tageth ; fince it ſetteth right upon 


all open Shores, from the Middle of the Ocean ; | 


and theſe of Norway, are extended from S. to 
N. and he open to the Weft ; the Weſtern Flood 
muſt fall upon this Pool, at the beſt Advantage; 
as lying ſituated between the utmoſt Points o 

the I.ſle Ruſt and Losfoer,which bear N. and S. to 
each other: And, in regard the Veſt Coalt 
of the former Iand, lies extended from Cape 


(a) to Point (b) from S. V. to N. E. for four 


Leagues together; the Declivity thereof, con- 
tracting 


Q => © as 7* 7 „ 


and Indraughts of Vater. 


tracting the Stream all that way, to a third 


Part, before it touch the ſaid Pool; it muſt 


be ſtronger and ſwifter, as three to one; to en- 
force that whir/ing Motion upon it more power- 
fully, than the common Stream of the Ocean, 
whence it came; and withal, its Current con- 


tinuing five Miles in Breadth, muſt ſupply ic 
with Water more abundantly, 


2dly, As to the Point of Incidence upon the 
ſaid Pook at (i), the Stream drives its Mo- 
tion, on that Side, opportunely thence, from 
S. to N. as far as (c); where this Tidal Cur- 
rent, from (a) to (c), meets with that of (A. 
B. and C.), from the Back-ſide of the faid 
Iſle Ruſt ; which, with an oblique Stroak, di- 
verts it to full North: And both their Streams, 
being conjoin d, are ſtraiten d, and [well d up, 


on all Sides at once from the Eaſtward, by the 


Hands (o. p. and q.); and from the North- 
ward, partly by the Stream (k. l. and m.); 
and partly, by the S. Eaſt Coaſt of Losfoet-Iſle ; 
from Point (h) to (f), and their joint Stream 
is forced thorow the Paſſage between (d.) and 
(f), to the S. Weſt, as far as (e), into lower 
and calmer Water; the Tidal Stream out of 


the Weſt, being in part carried off by Point 


(f), into the Bay between (f. and g), while 
their Stream is drawn by the other Part of it 


towards (i. and (b), where the Circulation 


+ firſt began, and is now perfected. 


34%, This firſt Circumvolution of the Tidal 
Stream, about the Brink of the 7/birlpoel, be- 
ing finiſh'd ; the Flood brings on a Second cir- 
cular Wave, which, by degrees, ſurrounds the 
former; 'till a Third, ſupervening, involves 
'em both within its Compaſs; into which a 


Fourth, 
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Fourth, contracts all Three ; as the reſt do ſuc- 
ceſſively one another, till the inmoſt pene- 
trates the Center of their Circumgyration, and 


puts a Stop to that which follows it; and each 
to other, as ſo many Rocks, to break the pur- 
ſuing Waves; *cill the laß, which flows 


higheſt, tumbles over al the reſt, from up- 


wards of to Leagues in Compals ; with Noiſe 
and Diſorder, beyond all Conceit and Ex- 


preſſion ; the Navel-Tumour, towards which 


they tend all the while, ſwelling to a Height 
extraordinary, during the Time of the Flood; 


which ſtill repeats its Impulſe, and furniſheth: 
Freſh- water perpetually, till its Flux be 


Over. 


4thly, The Flood being ſpent, and its Im- 


pulſe loſt, the Tide of Eb», firſt withdraws 
the utmoſt encircling Wave ; which lets the 
next Fall after it into the Deep; and the 


Third, after em both; and the Fourth, after 
all; and the ref? ſucceſively, tumble one over: 


another; till the Central Tumour (which 
be let fal] over all thoſe 
accumulated Ridges of Water, which ſup— 


ported it, from the Summit of its Heigbt a- 


round, to the Bottom of the Ebb, with an ir- 
reſiſtable Precipitation : So as to puſh away 


whatſoever is thrown into it, that the heavieſt 


Bodies can ſcarce ſink; and the Fins of Fiſhes, 
can no more ſerve em here, to eſcape: the 
Fiſhers Nets; than Rudders can fteer Ships out 
of this }/zir/pool, and fave em from ſtaving 


in Pieces: So uleleſs and improbable, are 


ſubterranecus Hiatus's, found under the Sea, in 
this ScHim ;z and as vain and impoſſible, in 


the next. 
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and Indraughts of Vater. 


+8 1 XI. 


- Of Indraughts of Water, and Subterraneous 
Rivers ; and their Accommodation to Land and 
Sea. „„ 


8 HE Gulpbs, and Vbirlpools, mention'd 


in the precedent Section, are fo com- 


monly conceivd to be Iadraugbts of Water, 
holding an alternate Communication with 
Rivers, and Caverns filld with ſuch Matter, 
- Under-ground ; that, to go about (as I have 
done) co diſprove. it, ſeems to be a flat De- 
nial, that any ſuch ſubterraneous Paſſages and 
Receptacles, are probable : I ſhall, inſtead of 
that, labour for an Accommocation, by Re- 
plying to what is uſually urg'd in behalf of 
their Exiſtence. 


Firſt, When it is objected, that ſuch In- 
draughts of Water, as the aforeſaid Gulphs are 
imagin'd to be, are required to keep Inland 
Seas within their Bounds, and to prevent Lakes 
from overflowing ; and the Caſpian is inſtanced 
for ſuch ; which, notwithſtanding the Con- 
fluence of ſeveral vaſt Rivers into it, of which 
the Volga is one of the firſt Magnitude ; yet 
ſwells not with its Floods ;- nor, in the leaſt, 


reſents the inequality of Rain in Winter, a- 


bove the Drought of Sammer: 

It is reply'd, that, in regard all thoſe Rivers 
drain no more Ground by their Floods, than 
the Caſpian watereth with its Vapours ; it can- 


not ſpare any Surpluſage of Water, to over- 


flow its Shores ; nor needs that Sea to ſwell in 
Winter, 
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Winter, while the Volga is frozen up in the 
North; and the Snows are not thaw'd about 
Nowogorod, till Mid- April; and are not diſ- 
embogu' d, at Aſtracan, into the Caſpian, until 
Midſummer ; tho the reſt of the Rivers moſt 
abound with Water, for all that Seaſon : Nor 
is it to fall in Summer, upon ſo vaſt a Recruit, 
when thoſe Rivers are almoſt 4ry'd up, by the 
ſcorching Beams of the Sun: So that no ſuch 
Gulphs are required, to keep it up to the ſame 
Height, at either Seaſon. | | 


4 0 


When it is alledg d, that Guadiana finds a 
ſubterraneous Paſſage, ſeven Leagues long, to 
prevent its Inundation of a conſiderable Part 
of Spain; and the Caſpian mult do the like, 
to paſs off the Streams aforeſaid, perhaps into 
the Euxine, that Perſia, &c. may eſcape the 
ſaid Misfortune : - | : 

It is again reply d, that the Parity doth not 
hold, to make good the Conſequence: For, 
altho' ſuch Paſſages be as poſſible, in both 
Caſes, as it is for Bridges to be made, either 
by Art or Nature; and for Rivers to paſs an- 
der'em, upon a competent Deſcent ; and ſuch 
an one is neceſſary, in the former Cale; yet 
it does not appear to be either uſeful, or pra- 
cticable in the later: For Firſt, the Caſpian, 
being of equal Extent with our Great- Britain, 
and lying as far South as France; to expand thoſe 
Streams, and expoſe em to the ſcorching Beams 
of the Sun; ſeems ſufficient to reſolve em in- 
to Vapours, and prevent its Overflowing: 
Nor is it probable, that the Euxine Sea lies 
lower than the Caſpian ; ſince the ſaid Rivers 
run a longer Courſe, and require a greater De- 
ſcent, chan any in Europe: Beſides, Spain _ 

lei 


and Indraughts of Water: 


| lefs need of ſuch a Lale; being, on three Sides, 


ſurrounded by the Sea; than the Nations bor- 


a dering upon the Caſpian, at ſeven hundred Leagues 


diſtance from it: But wonderful is the Divine 


Providence, and faithful to his Promiſe; to 


water a conſiderable Part of A4frick with the 
Flood-of Nile, like a Garden; and a no leſs 
Compaſs of 4/z, by the Vapours extracted 


from the Caſpian Lake, with the Dew of Hea- 


ven. | wo 

And whereas is 'urg'd the Neceſſity of ſuch 
ſubterraneous Currents, out of ſome Seas into 

others, which wou'd otherwiſe prove ſuper- 


fluous, and unaccountable : Anſw. As is miſ- 


takingly conceiv'd of the Coaſting Stream, on 
the South Side of the Mediterranean, which fol- 


lows the Barbarian Shore, from Gibraltar, Eaſt- 
ward, as far as Aleppo, without any Return: 
And of the Current on the Weſt of the Adria- 
tick, which runs perpetually Soutbward, along 


the Calabrian Coaſt, as far as it reaches: For 
theſe (as I have already ſhewn ) are only 


Currents, that make Reſtitution for the Tidal 


Tumours, that follow the oppoſite Channels, 
which circulate into each other: But what is 
worth the Remark is, that the ſubterraneous 
Conveyances of Water, which are fuppos'd to 


paſs out of theſe Seas into any other, are ab- 
ſolutely impoſſible ; the Adriatick, lying on the 


ſame Level with the Mediterranean, which lies 
lower than the Ocean itſelf, that flows into it 
without Intermiſſion. | 
Iet upon fuch Surmifes as theſe, ſome Au- 
thors fancied the Earth to be an Animal, which 
ejected the Tide, and ſwallow'd it down a- 
gain by Reſpiration, thro bottomleſs Gulphs, 

„„ „ WY . and 
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and Indraugbts of Water, reported to be found 
in ſome Seas; yet ſo rarely, and with ſo little 
Effect, even upon the adjacent Shores, that 
they cou'd no more be thought to influence 
the common Courſe of the Tide, around the 
Univerſe ; than that the Flame of a Candle 


might ſuffice to illuminate a whole Nation : 


But, perhaps thoſe Authors only pretended 
to fancy ſo, for an Eſſay of Mit, to try whe- 


ther this Opinion (as abſurd as it appears) 


was not as defenſible, as any of the reſt that 
were ſtarted, about the Cauſe of the Tide ; 
to turn all their Search after it into a Feſt. 


No leſs vain and groundleſs are the Imagi- 
nations of thoſe, who ſtill frame to themſelves 
ſuch impracticable Exiſtences, as ſubrerraneous 
Rivers, &c. without any juſt Occaſion ; or 
even a Poſſibility to be made other Uſe of, 
than to diſcourage their Followers, from 
ſearching into the true Cauſes, of the Sub- 
ſtance of the Tide; or any ſuch Appearances 
of it, as theſe odd Fancies are pretended for ; 
and to drive 'em into an utter Deſpair of ever 
arriving to any ſolid Satisfaction, in any ſuch 
Matters: And in the mean time, they ſerve 
their Authors themſelves, as often as the 
chance to fall upon any D/fficu/ty, which they 
cannot tolerably explicate, for dubterfuges to 
conceal their Ignorance, and Starting-holes to 
make their Eſcape. 


SECT. XII. 


Inſtances of unaccountable Tides, &c. 201 
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A Recital and Explication of ſuch Inſtances of 
ö the Various Motions of the Tide, which ſeem to 
: be the moſt unaccountable. 


| O begin ( for Method's ſake) with thoſe 

1 Tides, which immediately affect the 

Ocean it ſelf ; where the Influence of the 
Moon's Preſſure finds the leaſt Reſtraint from 

any Interruption by eppoſite Coaſts and Shores ; 
and thence proceed briefly in order to the reſt, 
= as behoves a Rehearſal: | 


The Firſt Inſtance, which is ſuggeſted to 
frame this Order, is, that at Cayen under the 
Equator, the Spring-Flood makes not High- 
Water ill the four;h Hour after the Moon's 
Southing ; nor till the ſixth, after ſhe has paſs'd 
the Great Meridian; and conſequently, ſhe 
had made an Ebb at their Interſection, by the 
Preſſure of her Preſence, juſt when it was 
Flood upon the {ame Meridian, within the Tem- 
perate Cone: Expl. Which is quite contrary to 
the common Opinon ; (viz. That it is Flood 
[and Ebb in both Places at once) but exactly 
agrees with Matter of Fact, and the forego- 
ing Doctrine. 
|  Secmdly, It is no leſs wonder'd at, that the 
| Flood upon that and, ſhou'd ordinarily rife 
no higher than fix Foot; and the Spring-Tides 
never exceed the reſt, above /ix luches; eſpe- 
cially lying ſo near the Congreſs of the Erhi- 
opick, and Atlantic Floods, upon the Equa- 
tor: Expl. But it is leſs ſtrange, in regafd 
* 3 they 
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they arrive not thither at the ſame Hour; ſo 


that that which comes fr//, carries off the 
Stream of the later, before it can mount to 


the Height, which is ordinary in other 
Places. 

Thirdly, The Ethiopick Flood is deſcribed to 
come with much more Violence out of the 
South, towards the Line, than the Atlantick 
does from the North: Expl. And there is good 


Reaſon for it; ſeeing the former is dilated 


from the Cape of Good Hope, to the Magelanick 
Streight ; and becomes ſtill more contracted, 


by the inclining Shores of Braſii and Congo, 


to enforce it all the while; whereas the later 
ſpread: itſelf ro a greater Breadth, along its 
Paſſage from our Britiſb Coaſts, till it reach 
the Equator, and becomes weaken'd as much, 
by its Expanſion, 

Fourth), "Tis obſerv'd, that it advanceth 
not to the fame Pitch, at the Tropicks, that it 
doth upon the Equator, on the one Side; or in 
the temperate Zone, on the other: Expl. Becauſe 
the Tropicks are the Axes of the Tide's Libra- 


tion; and ſo it muſt riſe and fall to its full Ex- 


tent, at each End of its Reciprocation ; while 


the Center, whereon it moves, remains fix d 
and ſteady. 


Fiftbly, Tis obſerv'd, that 'tis High- water 


at once, on both the Eaſt and Weſt Sides of the 
Atlantic, in the ſame Latitude; as on the 
Coaſts of Neu-England in America, and of 
Poito in France; after three Hours Ebb in the 
Middle, and fo long Abſence of the Moon 
from the Great Meridian: Expl. Becauſe the 
Tide had departed each Way, from it, to- 
wards che Erft and Jef, to the like Diſtance, 


in 
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recited and explain d. 

in equal Spaces of Time; or elſe the parted 
Floods had been as different, both for Height 
and Time; as the Tides at the Canaries are 


(which lie earer to that Meridian) both 
ſtronger, and come ſooner thither, than 


thoſe at the Caribees, on the other Side of the 


Atlantich; becauſe they lie farther diſtant 
from its Center, which is their common 
Source. [ 
Sixthly, Mariners find, more to the North- 
ward, a ſtrong Flood at Hudſon's Bay, and a 
very weak one on the Coaſt of Norway : 
Expl. Inaſmuch as the former opens its wide 


Mouth immediately to the Great Meridian, its 


common Tract; whereas the later declines 
it no leſs to the Eaſtward ; and lies more re- 
mote, tothe Northward, from the Courſe of 
the Moon, which ſhou'd enliven it. 


Concerning the different Influence of her. 
Preſſure upon our narrow Seas, and Lakes; 


ſome have no Tide at all, as the Caſpian and 


Euxine Sea; for want of Communication 
with the Ocean ; beſides, they have neither 
Extent, Figure, nor Situation, proper for 
that purpol⸗ 

are wholly ſequeſter'd from all Commerce 
with the Sea (are reported to be in the North 
America, of which Two ) having Extent and 
Situation proper for it, Flow and Ebb, peri- 
odically, by the Moon's ſole Influence, 


twice in twenty-four Hours; tho'they ſome- 


times intermit, or elſe reach not their uſual 
Height, as is aforeſaid. | 
And as for the Baltick and Mediterranean 
Seas, Which lie open to it ; the Tide of the 


XA 4 Ocean, 


e; whereas ſome Lakes, which 


(on 
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Ocean, being almoſt ſpent in the German Sea, 
before it reacheth the Sounding ; the former, 
as lying too far North, to be influenced by 
the Moon's Preſſure, looſeth the Tidal Ef- 
fect: And the later, which lies at a more 
convenient Diſtance. partaking it with Ac- 
commodation; it moſt abounds where it has 
moſt Liberty to row! towards the North; as at 
Mirfeilles, in the Adriatick Gulph, and the 
 Lewyant. . | EE 

Nor is it more ſtrange, that the ſame Flood 
ſhou'd. riſe fifty Foot at Hull, Sixty at Briſtol, 
and Seventy at St. Malos: In regard that at 


4 


the Firſt Port, our Sonth and North- Britiſh Cur- 


rents redouble their languiſhing Forces, by 
their mutual Occurrence ; at the Second, the 


Severn-Sea gapes with fo wide a Mouth, to 
drink in the Ocean; and ſwallows it down 
ſo narro a Gullet, to raiſe the Tide to a 


Height extraordinary; and at the Laff, the 
Bay, With a ftretch'd-our Arm, takes in near 
a third Part of our South Channel, and brings 


ic almoſt co a Point at St. Michael's Sea, to 


exalt it above che reſt. 

And in regard the River Garrone can con- 
tain zo Floods at once, having a ſtreight 
Channel, wich Length, Breadth, and Depth, 
capable of em; we need not wonder, that 
-ur Tides ſhou'd be kept on foot at once, 
in the Sea, at much farther diſtant Places ; as 
at the Equator, Plymouth, Hull, and Aimſter- 
dam ; till purſuing one another, at twelve 
Hours diſtance, as it were from four ſeveral 
Stages, upon the ſame Road. 


As for Sypernamerary Tides, which happen 


iner chan twice every twenty-four Hours, 
1 
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Diviſion of the common Tide, paſſing into 


the ſame Gulph of the Sea, thro* diſtin# 


Channels; and of ſo unequal Speed, that 
the one may Flow and Ebb, before the other 
arrives; as ſometime happens in our 1riſh Sea, 


chro- its South and North Channels out of the 
Ocean. | 


And in caſe a Second Gulph ſucceeds the 


ther, ſubdivide the Four Floods already made, 


as it happens in the Euripus behind the Negro- 


ponte, to make em up Eight ; if Ore be with- 
drawn within that Space of twenty-four Hours, 
as it happens there by the Moon's Abſence, 


205 
in the ſame Place; they are occaſion'd by a 


Firſt, and the Channels conducting em thi- 


only Seven muſt remain: ſo on the contrary, 


the Cauſes of the Tide's Multiplication being 


that Four Tides may be conjoyn'd into Two, 


and theſe Zo be re-joyn'd into One, by acting 


Counter to each other, (as in the Port at 


| |  Tunkin)) by their different Application. | 
. Laſtly, Whereas it is obferv'd, that the 
Courſe of the Tide rather adheres to the 


Mean Motion of the Moon, than to either of 
the Extreams ; tis becauſe the Ocean which is 
mov'd, conſiſting of a ponderous, as well as 
voluble Element, muſt till hold to its own 


Pace: like a long Pendulum; Which more re- 


gards the equal Poiſe of its own Weight, than 


the une qual Draught of the Clock, which keeps 


its Swinging on foot. 


rewers d, an equal Re-union muſt follow ; ſo 


And whereas the Swings of the Tide moſtly _ 


continue to riſe higher, for ſome Days, after 
the Change and Full; as January is moſtly 


cColder than December, and July hotter than 
| June, 


A 
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June, after the Sun has left his higheſt and 
loweft Stations: tis becauſe, in all three Caſes, 
the active Power of the Sun and Moon de- 

creaſeth leſs than the paſſive Reſiſtance in te 
Subject Air and Water doth, to hinder the 
Encreaſe of the Effect. 

So fully are reſolv'd the diverſe Appearan- 
ces of the Tide, in all Seas, Rivers, and Lakes, 
within the Compaſs of our Acquaintance : 
and doubtleſs the Reſt, thro'-out the Univerſe, 

* fſofar ſympathize with ours, as to be reſolva- 
ble upon the ſame Grounds, with equal Satiſ- 
faction: And altho' the Matter thereof, be- 
ing phyſical, may ſeem to include Obſcurities ; 
yet the Form, which is Local Motion, ſtirr'd 
up by Truſion, properly belongs to Mechani- 
cal Conſideration, which admits no Doubt, 
when the Matter of Fact is manifeſt to Senſe 
and Experience. Hence it is to be inferr d, 
that the adire Power of the Sun's and Moons © 
Preſſure, being proper to raiſe it; and the paſ- 
ſive Diſpoſitions of all thoſe Seas, Rivers, and 
Lakes, adapted to receive it's different Impreſ= | 
fions, in the Places aforeſaid ; the Effet muſt 
needs follow, as to its Subſtance, upon their 
due Application. Tho'in what Meaſure (the 
Ocean, whence it firſt ſprings, being unfa- | 
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thomable ; and the Air, which conveys it, 
how compreſſible not yet known, ) be left 
ſomwhat uncertain, 1 
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Concluſion. 


5 SECT, XIII. 
The CONCLUSION: 


Wherein the Modern Doctrine of Attraction, and 


its Fitneſs to explicate the Phznomena of the 
Tide, i: conſidered. 


[ Aving in the preceding Chapters de- 


liver d my own Thoughts concerning 


both the Cauſes and Effects of the Tide, as far 
as I could find them warranted by Obſerva- 
tion and Experience, the beſt Guide of Spe- 
culation: I thought to have ſhut up my whole 


Diſcourſe with the brief Recital and Explica- 
tion of ſuch anomalous Motions of it, which 


ſeem'd the moſt unaccountable ; without en- 
gaging my ſelf in any Controverſy, or med- 


ling at all with the different Sentiments of 


others. . 
But this grand Principle of Attraction, which 


ſo ſucceſsfully has been made uſe of, by the 


moſt celebrated Philoſophers of this Age, in 
ſolving ſome of the abſtruſeſt and moſt im- 
portant Phænomina of Nature, being apply'd 
to this alſo of the Tide; makes it neceſſary, be- 


fore I put an end to this Treatiſe, to ſubjoyn 


ſome few Reflections on its Sufficiency to pro- 
duce the deſired Effect, as well as its Agreea- 
bleneſs with conſtant Obſervation and Matter 


of Fact. 
And Fit, Whereas it is confeſsd on all 


Hands, that the Moon has a much greater 
Share in raiſing the Tidal Tumour, than the 
| Sun, 


Concluſion. 
Sun, which far exceeds her in Magnitude, 
purely with Regard to her greater Vicinity to 


the Sea: To argue conſequently upon the 
ſame Grounds of Attraction, it muſt be con- 


cluded, that our Terreſtral Globe, thro' the 


great Advantage of its Bulk, (its Maſs of 


Matter being to her's, nearly as 26 tox ) and 


its cloſe Approximation to the Ocean, muſt, 


by a juſt Computation, be much more ena- 


bled to reſtrain the ſaid Tumour, than the 
Moon's Attraction can poſſibly be to raiſe 


it. | 


2dly, To make ty Floods diametrically op- 
poſite to each other with one diurnal Revolu- 
tion: we have ſhewed ; how the Riſing Moon 


gradually depreſſeth the Sea into an Ebb, be- 


tween the Tropic's, till her Southing: The 
Water ſo depreſs'd correſpondently advancing 
all the while :w9 Floods, collaterally beyond 
em, upon the ſame Meridian: Each of which, 
by falling, in the next fix Hours, into an Ebb, 
fetcheth itſelf up, by Libration, upon the E- 
quator, to the ſame Height, at her Setting: 
And ſix Hours aſter, returns at Midnight, by 
Counter: libration, to the ſame Point whence it 


firſt came; to counterpoſe, at 12 Hours end, 


the Flood, which is rais'd by her Preſſure with 
the Antipodes; both hap'ning, in diametrically 
oppoſite Points, at the ſame Inſtant. And 
the like Contrapiſitin muſt be concluded of all 
the Floods and Ebbs within or without the 


Tropics reſpectively. But now to make High- 


Water in both Places at once, by one ſingle 


Draught of Attraction; maugre its Reluctance, 


and the Water's Centripetal Tendance, joy nt- 
Jy hindring its being rais'd on the contrary 
| Side; 
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Concluſion. 


Side; and this without calling in the Aſſi- 
ſtance of Tidal Libration and Reſtitution, to 
continue a Counter-motion in all Places, and 
at all Times reſpectively, ſeems to me incon- 
ceivable. = 
zaly, Beſides the Conſonancy of this Suc- 
ceſſion of Ebb and Flood (by Libration and 
Counter-libration) to the Laws of Statics ; it 
gives, moreover, but little or no Diſturbance 
to the Sea or Nawigation : For, in regard the 


| Riſe of the Tide above the Ocean's common 
Level, near the Equator, ſcarce exceeds fix 


Foot, as has already been obſerv'd ; and its 


Ebb's Depreſſion ſinks only ſo much below it; 


and their Riſe and Fall beyond the Tropics, 
can be no more than anſwerable thereto : 
And again, the Motion of the interpoſing 
Sea, to ſupply the Extremes, is ſtill proportio- 
nate: Hence, no part of it needs move faſter 
than about 6 Foot from its Fellow in 6 Hours 
Space ; the whole Body of the Ocean's Wa- 
ter moving together at the ſame ſlow rate: 
So little Diſturbance doth the Tide give to 
the Sea itſelf, or Impediment to Navigation, 
in either reſpect; whereas Attraction, by 
drawing the Surface of the Sea toward the 
Equator, and letting it fall back again toward 
the Poles, reciprocally ; cauſeth ſuch a pro- 
greflive Determination in it, as muſt needs 
put the Ship quite out of her Road, at ſo vaſt 
a Rate, as to render the Art of Navigation im- 


practicable. Add to this, that the Figure of 
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the Earth being ſuppos'd that of an ovlate 


Spbæroid, and its Diameter toward the Poles 
ſhorter than toward the Equator ; the Water 


of the Ocean, rais'd by the Moon's Attraction 


be- 
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between the Tropics, wou'd deſcend by its 
own Weight, after the Force of that Attracti- 


on was over, with a Degree of Acceleration 
proportionate to its Acceſs toward either Pole; 
which muſt occaſion yet farther Inconveni- 
ence to the Sailor. | 

| 4tbly, The Moon's Courſe holding perpe- 
tually between the Tropics, or near unto 
em; the Force of her Attraction ſhou'd draw 
the Flux of Tide conſtantly that Way ; and 
withall, ſhe paſling ſucceſſively from one Me- 
ridian to another, it ſhou'd reſpectively at- 


tend her thither: Beſides, the Lines of her 


Attraction, the ſhorter and more perpendicular 
they grow, their Operations ſhon'd become 


the more powerful; and the farther the Flood 


follows its Draught, the higher ic ſhou'd be 
advanc'd ; whence it muſt needs follow, 


1//, That the proper Tendence of the 


Tide ſhou'd drive it from Eaſt to Weſt, and its 


Waves be ſtill more accumulated to the Veſt- 


ward ; whereas Experience tells us, that the 
Mariner ſuffers not the leaſt Drift of his Ship 
that way, fave by the Trade-Wind, which 
floats on the Surface of the Water; whilſt the 
Tide dives into the Deep, and keeps its Sta- 
ges in the Ocean, under Water, North and 
South, without the leaſt Impediment to his 
Voyage. 

240), That High-water ſhould always at- 
tend the Moon's Motion, from Eaſt to Weſt, 


around the Globe; and that it ſhou'd be 


Flood every where, when ſhe is actually pre- 
{ent upon the Meridian of the Place: Where- 
as, it has been made appear, by divers Inſtan- 
ces, in the foregoing Treatiſe, that it is con- 

. b ſtantly 
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Concluſion: 
ſtantly both High and Low-water at once un- 


is actually preſent there, to ſtoop it by her 
Preſſure ; when it is High- water between the 
Tropics and the Polar Circles, under the ſame 
Meridian, by way of Reſult, at a farther Di- 
ſtance from her. 

zaly, It muſt alſo follow hence, that it 
ſhould flow higher at the Tropic of Cancer, being 
more South, than at the Streights of Gibralter ; 
and at the Caribees, which lie moſt S. Wes, 
than in any other Part of our North Atlantic; 
quite contrary to all Obſervation. 

At leaſt, higheſt Water ſhou'd conſtantly 


happen where the firſs Meridian interſects the 


Equator, when the Moon is actually near the 
ſame Point, to give her attractive Power the 
beſt Application: The Subject Ocean, being 
there equally diſpos'd to receive the Effect, by 


the greateſt Liberty of Sea-room poflible to 
produce it: Yet on the contrary, there, and 


then is found the loweſt Ebb: as has been 
proved from the beſt Accounts of Navigators, 
and their Tide- Tables. 

Laftly, Altho' it cannot be denied, that the 
Tidal Tumour may be cauſed by Allevation as 
well as Depreſſion, as has been already noted: 
Yet, in regard, Attraction is no other than an. 


occult Quality, whoſe Operation being unex- 


plicable from any of the known Laws of Mo- 
tion, ( eſpecially by ſuch who maintain the 
Neceflity of Vacuities) is to be refolvd 
merely into the Omnipotent Will of God; 
and theretore much leſs accountable * _ 


der the ſame Meridian, tho' in far diſtang 
Climates; that is to ſay, Low-water between 
the Tropics and the Equator, while the Moon 
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TRUSION, which is viſible to the Eye, and 
tractable by the Hand: I hope I may obtain 
a more eaſy Pardon from thoſe excellent Pere 

ſons, who in the Earneſt Purſuit of Truth, 


have beenled into a different Sentiment; if in 


this Matter I have had Recourſe to Preſſure 
alone: which is manifeſt to Senſe ; whoſe 


Effects are undeniable ; and which anſwers all 
the Phenomina of the Subject I have endea- 


vour'd to explicate. 


